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Сћарђег 1 


GENERAL 


11 INTRODUCTION 


This technical guide details an observatory complex powered 
by the energy of falling water. 


The complex includes TRANSMITTER and RECEIVER pyra- 
mids in addition to related devices and underground service 
tunnels, all interconnected to serve various functions. 


This guide focuses specifically on the ability of the observa- 
tory to make celestial measurements accurately and repeat- 
edly, scaling our solar system to a resolution provided by 
radio astronomy. 
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Сћарђег 2 


GENERAL 


The TRANSMITTER is an internal combustion radio fre- 
quency generator that uses the kinetic energy of a moving 
column of water and the electric field of the Earth to pro- 
duce and transmit a microwave signal. 


2.1 OPERATION 


The TRANSMITTER is powered by the IMPULSE system 
(water hammer) driving the REGULATOR system (ram pump) 
into the COMBUSTION (electrolysis) system. 


Every cycle water accelerates down the IMPULSE SHAFT 
past the open WASTE VALVE at the end. 


As the water accelerates at a certain velocity the WASTE 
VALVE closes, quickly stopping the rushing water. 


Water will not be compressed so its momentum translates 
into a pressure surge that travels back up the IMPULSE 
SHAFT towards the MOAT. 


The pressure surge of the IMPULSE briefly drives water 
through the REGULATOR towards the RESONANCE CHAM- 
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BER and other chambers above. 


After filling those chambers the water is pressurized and sub- 
sequently heats up as steam. 


Electric currents from the GUIDE SHAFTS activate elec- 
trolysis to produce oxygen and hydrogen gas. 


The vertical internal design operates on these gases by den- 
sity. 


Under controlled periodic conditions these gases are ignited 
and combust, generating an acoustic energy release that stim- 
ulates a piezoelectric response at radio frequencies. 


The RF energy is tapped by a cavity resonator to produce 
repeatable microwave pulses, the SIGNAL. 


2.2 SYSTEMS 


Summary of TRANSMITTER systems functionally sorted by 
classical element. 

2.2.1 EARTH 

This section describes materials found in the TRANSMIT- 
TER as a physical object itself, dry and inert. 

2.2.2 WATER 

This section describes the hydro-power systems, IMPULSE 
and REGULATOR. 

2.2.3 AIR 


This section describes the electrolysis and gas production 
systems involving the COMBUSTION CHAMBER and the 
RESONANCE CHAMBER. 
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Relevant electrically charged systems appear here also. 


2.2.4 FIRE 


This section describes the IGNITION and COMBUSTION 
system. 


2.2.5 LIGHT 
This section describes the ACOUSTIC and RADIO systems. 


Relevant SIGNAL and ANTENNA systems appear here also. 


Chapter 3 


ЕАВТН 


Figure 3.1: MAIN EARTH 


3.1 GENERAL 


The TRANSMITTER is made of materials, most carved from 
natural shape in addition to manufactured materials such as 


metals and geopolymers. 
The structure can be considered composed of substructures: 
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the PYRAMID, the BASE, and the MOAT. 


The BASE is the interface between the dressed bedrock and 
the PYRAMID underside. 


The MOAT is a wall that surrounds the PYRAMID and con- 
tains water used to power the TRANSMITTER. 


These equations present material estimates used in the struc- 
ture. 


3.2 PYRAMID 


This section concerns the PYRAMID substructure of the 
TRANSMITTER. 


3.2.1 DIMENSIONS 


The dimensions of the TRANSMITTER are based on the di- 
mensions of the Earth. 


See also ORRERY. 
HEIGHT 
The height of the TRANSMITTER is given as 146.7m. 


The height of the TRANSMITTER represents the polar ra- 
dius of Earth divided by a proportionality constant К. Where 


Вравтн = 6.356 x 109m (3.1) 
апа 
К = 43200 (3.2) 


В 
Е (3.3) 
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6.356 х 106 
Harp es ul eL 3.4 
шал 43200 (54) 
Нот. = 147m (3.5) 
PERIMETER 


Each side of the TRANSMITTER is 230.3m. The perimeter 
of the TRANSMITTER is given as 921.2m. 


The perimeter of the TRANSMITTER represents the spher- 
ical circumference of a great circle with polar radius divided 
by the proportionality constant К. Where 


2тћ, 
Ponts = = = (3.6) 
2т:(6.356 x 109m) 
Р. = 3.7 
т 43200 OP 
Pon = 921m (3.8) 
SIDE 
Each side of the PYRAMID is one fourth its perimeter. 
Вт = 230.3m (3.9) 


3.2.2 LIMESTONE 

Most of the TRANSMITTER is made of limestone, from on- 
site sources or nearby. 

DIMENSIONS 


These equations present estimates of limestone volume used 
in the PYRAMID substructure. 


Internal chambers are considered negligible for these esti- 
mates. 
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Peore = 1760 — 2560kg/m? (core) (3.10) 
Value for this analysis for core density is 2250kg/m?. 


fcasing = 2650 — 2850kg/m? (casing) (3.11) 


Value for this analysis for casing density is 2750kg/m?. 


BEDROCK 


Part of the native limestone bedrock was not leveled under- 
neath the PYRAMID substructure. 


This equation presents an estimate of the natural bedrock 
limestone incorporated into the PYRAMID substructure. 


Volume = 0.25 x 109m? (3.12) 


CAST 


Part of the PYRAMID structure was made of cast limestone 
geopolymer. 


Estimates include upper part of substructure and outer cas- 
ing. 


Volume — 1.00 x 109m? (3.13) 


CUT 
Part of the PYRAMID structure was made of cut limestone. 


Estimates include inner core. 


CALCULATIONS Quantities calculated from estimated 


dimensions. 


Volume = 0.75 x 109m? (3.14) 
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TOTAL 


TotalV olume(limestone) = Totalpedrock У ГО са + otal cast 
(3.15) 


TotalV olume(limestone) = 2.00 х 109m? (3.16) 


3.2.3 GRANITE 


Part of the PYRAMID internal structure was made of cut 
granite. 


DIMENSIONS 
Pgranite = 2700kg / m? (3.17) 
Volume(granite) = 580 х 108т? (3.18) 
Volume(granite) = 0.58 x 109m? (3.19) 
M waite = 1.57 x MP ke (3.20) 
3.2.4 METAL 
Estimates of metal used in the TRANSMITTER. 
GOLD 
PAu = 19320kg/m? (3.21) 
Ули = 1000m? (3.22) 
May = 19.3 x 1089 (3.23) 
IRON 
рее = T8TAkg /m? (3.24) 
Vre = 1m? (3.25) 


Mre = 7874kg (3.26) 
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COPPER 
рси = 8920kg/m? (3.27) 
Vou = 0.1m? (3.28) 
Мои = 892kg (3.29) 
3.3 BASE 


This section concerns the BASE substructure of the TRANS- 
MITTER. The BASE is made largely of black basalt. 


3.3.1 DIMENSIONS 


The BASE acts as an interface between the structure above 
and the bedrock below. 


LENGTH 
BASE is assumed a square 280m on a side. 
Lease = 280m (3.30) 
THICKNESS 
Average thickness of BASE. 
TBASE = 2m (3.31) 


3.3.2 CALCULATIONS 


Quantities calculated from estimated dimensions. 
VOLUME 
BASE volume is a rectangular solid. 


Vease = Lease х HBASE (3.32) 


УвдзЕ = 280m? x 2m (3.33) 
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Увазе = 156.8 x 1095 (3.34) 

Pbasalt = 2800kg / m? (3.35) 
MASS 

MBASE = (Pbasalt)(VBASE) (3.36) 

МВАЗЕ = (рђазаћ ) (156.8 х 109 2) (3.37) 
3,4 МОАТ 


This section concerns the MOAT substructure of the TRANS- 
MITTER. 


3.4.1 LIMESTONE 
The MOAT could be made entirely of limestone. 


These equations present estimates of volume of limestone 
used in the MOAT substructure. 


DIMENSIONS 


MOAT dimensions are estimated minimums to withstand in- 
ternal water pressure. 


LENGTH Assumed a perfect square, its width and length 
are identical. 


молт = 247m (3.38) 


THICKNESS Average thickness of MOAT (estimate, min- 
imum). 


Tuoar = 2m (3.39) 


HEIGHT Height of MOAT (estimate, minimum). 
Нмодт = 25m (3.40) 
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VOLUME Тһе volume of the MOAT wall can ђе calcu- 
lated as a rectangular solid after subtracting an inner core. 


VMOATourer = молт X Нмолт (3.41) 


Умбоаћумев = (РМОАТ — Тмоат) x Нмолт (3.42) 


Subtract inner solid volume from outer solid volume: 


Vuoar = Luoarx Нмолт-(БВмолт-Тмолт) x HuoAT 
(3.43) 


молт = (LAtoar = (Емолт - Тмолт)?) x Нмолт (3.44) 
Vuoar = (2 х Luoar – Тиодт) X НМОАТ (3.45) 
Vuoar = (2 x 247 — 92) x 25 (3.46) 


молт = 12250m? (3.47) 


Figure 3.2: COMPOSITE DRY 
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Figure 3.3: COMPOSITE WET 


3.5 SUMMARY 
3.5.1 VOLUME 


Volume total is PYRAMID volume plus MOAT volume. 


PYRAMID volume is one-third height dimension times base 
dimension. 


1 
Урувамтр = z (147m) (230m)? (3.48) 


Урувамтр = 2.59 X 1095? (3.49) 


Of this volume the core is estimated at 9596 and the casing 
at 5%. 


Note the volume of the pyramid is several orders larger than 
that of the moat. 


Viota = VPy RAMID + УМОАТ (3.50) 


Viotat = 2.59 х 109m? + 12.25 х 10%т? (3.51) 
Viotat = 2.60 x 109m? (3.52) 
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3.5.2 MASS 


The mass of the pyramid involves the density of the different 
limestones used in construction. 


Мрувамтр = Vpy RAMID X (0.95 x Peore + 0.05 х Peasing) 
(3.53) 


Mpy RAMID = 


(2.59 х 10°m?3)( (0.95) (2250kg / m?) + (0.05) (2750kg/m?)) 
(3.54) 


Мија = 5.9 x 10°kg (3.55) 
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GREAT PYRAMID 


ју» : 


MASS 26x10 kg 


x1000000 
MEGAPYRAMID 


MASS = 6 x 1015 kg 


x1000000000 


GIGAMEGAPYRAMID 


1 55 
луу МХ рр RAMIE 


24 
MASS =6х 10 kg 


equals 


24 
MASS =6х 10“ kg 


Figure 3.4: EARTH MASS AS 
GIGAMEGAPYRAMID 


3.5. SUMMARY Al 


3.5.3 ENERGY 


Calculate the potential energy stored in the mass of the struc- 
ture. 


Where the differentiable mass is defined as square slices of 
dm 


dm = ра?ау (3.56) 
given the slope of the pyramid 
y = Н(1-т-/В) (3.57) 


rearrange for x 


x = В(1-у/Н) (3.58) 
substitute in (3.56) 
2y | y? 
2 


the differentiable potential energy along the vertical axis y 
from the ground to the top of the pyramid H is the height of 
the slice times g 


dU = 18 в 28 + (3.60) 
PYRAMID = 9 : ур H uum y : 
rearrange 
H 2 3 
2y y 
dU. = gpB? == dL d 3.61 
PYRAMID = 9р / (у Н + нэ) у (3.61) 
solve 
B? H? 
UPYRAMID = = (3.62) 
throw іп values 
9.80m/s?)(2250kg / m?)(230m)? (147)? 
Ups nanın = (9807978502250 m? (азот) ШИТІ 


12 
Upy RAMID = 2.098 x 1027 (3.64) 
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3.5.4 WORK 


Ап average human for ап 8 hour work shift can maintain 
T5W. 


per man-year 
J 7 
W = 75—(п x 10's) (3.65) 
8 
per worker then 
W = 757 x 10! J/yr (3.66) 


Calculate man-years required to elevate pyramid mass. 


2.098 x 10127 


Ms ue EM 
UPC T5n x 107Ј/ ут 


(3.67) 


MY nin = 890 man-years 


Assuming one eight-hour shift per day means only 1/3 of 
each year is usable. Assuming two eight-hour shifts per day 
means only 2/3 of each year is usable. Consequentially the 
impact of man-year schedule should be tripled or doubled ac- 
cordingly. 


'This calculation is for elevating stones only, not cutting, prepar- 
ing, providing any horizontal motion, or final placement. 
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УУАТЕН, 


Figure 4.1: MAIN WATER 


Several systems of the TRANSMITTER depend on water 
in either liquid or gas form. 
4.1 GENERAL 
TRANSMITTER water related systems include the MOAT 
(fresh water source) to source a gravitationally elevated sup- 


ply of water, the IMPULSE (water hammer) to generate 
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timed pulses of high pressure, and a REGULATOR (ram 
pump) to inject pressurized pulses into the COMBUSTION 
CHAMBER. 

4.2 MOAT 


The MOAT as a water source supplies all needs of the TRANS- 
MITTER. 


4.2.1 FEED 


Water pressure head is maintained by oversupply from higher 
source and spill-over directed to lower drain through a cause- 
way. 


4.2.2 CAPACITY 


MOAT capacity is that volume of water contained inside the 
MOAT wall and outer casing of PYRAMID substructure. 


CROSS SECTION 


The cross-section containing water inside the MOAT can be 
considered a right triangle between the MOAT and the PYRA- 
MID casing. 


One side of this right triangle is the height of the ON/OFF 
VALVE - the opening for water - at 20 m. 


L = 20m (4.1) 


One side of this right triangle is the distance between MOAT 
and PYRAMID at the ON/OFF VALVE. 


Р = 18m (4.2) 
This cross-section has an area ILP 


A — 180m? (4.3) 
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and extends around the PYRAMID perimeter. 


Ignoring overlap at corners, the MOAT capacity can be esti- 
mated by 


Cmoat = Ax Р (4.4) 
Cmoat = (180т2)(921т) (4.5) 
Cmoat = 166 х 1033 (4.6) 


Volume is amount of water actually kept in MOAT, must ђе 
less than capacity. 


молт = 130 x 109m? (4.7) 


Height of water inside MOAT must be no lower than the level 
of the ON/OFF VALVE or the IMPULSE will halt. 


4.2.3 MASS 


The supply is effectively fresh water with a density рњо 
рн-о = 1000kg / m? (4.8) 

Mass of this water is therefore Умолт (4.7) times this density. 
Ммолт = Умолт X pmo = 130 х 10°kg (4.9) 


4.2.4 HEAD 


Тһе head represents the vertical distance between the top of 
the MOAT and the bottom of the SUBCHAMBER outlet to 
DRAIN. 


Gravitational energy available in the water depends on this 
value. 


AIMPULSE = 52.36% (4.10) 
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Figure 4.2: FEED HEAD 


4.3 IMPULSE 


The water for the IMPULSE is supplied by the MOAT. 


All output of the water IMPULSE system is through either 
the VALVE (drained) or the REGULATOR (pumped). 


These equations characterize the IMPULSE SHAFT, mod- 
eled as a squared tunnel along a 2:1 angle (see Figure 1.1). 
4.3.1 HEIGHT 


The height of the IMPULSE SHAFT, used to calculate cross- 
sectional area. 


2 
Нандет = 27 cubits = l6palms = 1.1968m (4.11) 


4.3.2 WIDTH 


The width of the IMPULSE SHAFT, used to calculate cross- 
sectional area. 


И/<нАЕт = 2cubits = 14palms = 1.0472m (4.12) 
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4.3.3 АВЕА 


Calculated cross-sectional area of SHAFT. 


Азндрт = Hsuarr X WsgArr = 1.2533m? (413) 


4.3.4 LENGTH 


The length of the IMPULSE SHAFT, used to calculate vol- 
ume. 


This value is for the mathematical purpose of the model and 
may approximate but not accurately represent any physical 
length in the structure. 


Ганарт = 105m (4.14) 


4.3.5 VOLUME 
Calculated volume of the IMPULSE SHAFT. 


Vsuarr = А5НАЕТ X Г5НАЕТ (4.15) 
ИНАЕТ = (1.25m?) x (105m) (4.16) 
VsHAFT = 131.25m? (4.17) 


Note: IMPULSE volume (4.17) is much smaller compared to 
MOAT volume (4.7). 


4.3.6 RIPPLE 


Ripple is estimated on order of 10cm. 
4.3.7 ANGLE 
'This is the arctangent of a 2:1 right triangle. 


OsHarr = tan (0.5) = 26.5? (4.18) 
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4.3.8 MASS 


Mass of water inside IMPULSE ЗНАЕТ is density times vol- 
ume. 


Ms art = РЊО X VSHAFT (4.19) 
Менағт = (1000kg /m?)(131.25m?) (4.20) 
Msyartr = 131250kg (4.21) 


4.3.9 ENERGY 


Issues about energy. Thermodynamic considerations still re- 
quired. 


POTENTIAL 


Potential Energy available in volume of water at IMPULSE 
head. 


РЕгмрогѕе = mgh (4.22) 


РЕЈМРОГЗЕ = Msuarr X 9 X HIMPULSE (4.23) 
PErmpuLse = (131250kg)(9.80m/s?)(52.36m) (4.24) 


PErmpuLsg = 67.35 x 1097 (4.25) 


KINETIC 


Maximum possible velocity limited to theoretical value where 
all source potential energy converts to kinetic energy. 


KErupPuLsE = PEIMPULSE (4.26) 
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VELOCITY 


This value will be used to calculate steady state flow, that is, 
flow with waste VALVE removed. 


1 
KEIMPULSE = „МУ? (4.27) 
Р 
„МУ = PEIMPULSE (4.28) 
ә  (2)(PErmputsr) 
= 4.29 
у ім (4.29) 
ə (2)(67.35 x 106.7) 
= 4.80 
id 131250kg 0) 
V? = 1026m?/s? (4.31) 
Улах = 02.0m/8 (4.32) 


This theoretical value for velocity represents an outer bound 
and does not account for friction or other inefficiencies. 


4.3.10 CYCLE TIME 


Basic cycle time is 2 seconds. 


Тлае = 28 (4.33) 


4.3.11 POWER 


Power is Energy per unit time. 


PE 
PIMPULSE = шэг (4.34) 
cycle 
67.35 х 106 
PIMPULSE = нисэж (4.85) 
PrupuLsE = 33.68 х 106W (4.36) 


This value represents a theoretical maximum only. 
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4.3.12 VALVE 


The IMPULSE VALVE is a hinged stone that rotates into a 
cavity in the SHAFT outside the north entrance to the SUB- 
CHAMBER. 


The recessed position is the OPEN position of the VALVE, 
allowing water flow (see Fig. 27). 


As water accelerates past the VALVE it eventually reaches 
closure velocity У; and pressure behind the VALVE extends 
it into the flow. 


The fully extended position is the CLOSED position of the 
VALVE, blocking water flow (see Fig. 22). 


The sudden change in momentum compels water in the SHAFT 
to convert kinetic energy of flow to potential energy of pres- 
sure. 


This pressure wave returns along the IMPULSE SHAFT at 
high speed to the MOAT. 


Figure 4.3: VALVE OPEN 
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Figure 4.4: VALVE CLOSED 


VOLUME 


The volume of the VALVE is approximately two cubic meters 


WALVE == 2.0m? (4.37) 


MASS 


The mass of the VALVE is density of material times volume: 


Mv ALVE = Plimestone X VV ALVE (4.38) 


MVALVE а= 5 х 10754 (4.39) 


CLOSURE TIME 
The VALVE closes in 


Т дозе = 0.028 (4.40) 


CLOSED 


In the CLOSED position no water may flow past the IM- 
PULSE VALVE. 


Closure of the VALVE results in impact of the VALVE face 
against the eastern wall. 


This also emits an acoustic pulse. 
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4.3.13 SUBCHAMBER 


The OPEN state of the VALVE allows free flow of water down 
the IMPULSE SHAFT and towards the SUBCHAMBER and 
DRAIN. 


The SUBCHAMBER also acts as a pressure source against 
the VALVE re-opening it every cycle. 


VOLUME 


The SUBCHAMBER is irregularly shaped to direct water 
currents so volume is estimated about 8.3x4x14 = 465 m? 


EXCHANGE 


The SUBCHAMBER has a gas and particulate EXCHANGE 
with the REFERENCE CHAMBER. 


GAS 


Тһе SUBCHAMBER releases trapped gas via a poppet re- 
lease located on the ceiling near the west wall. 


4.3.14 DRAIN 


Тће DRAIN removes water from the TRANSMITTER. 


EXIT 


The DRAIN empties near the Sphinx. 


LENGTH 


The DRAIN is estimated to be 600 m long. 
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VOLUME 


The DRAIN is estimated to have a cross-section of 1.25 m. 
This yields a volume of 


V = 1.25m?x600m 
V = 750m?. 


CONTROL 


Control of DRAIN velocity and SUBCHAMBER pressure 
would be possible at this point as would device charge po- 
tential. 


By adjusting the SUBCHAMBER pressure and DRAIN ve- 
locity, the acceleration of water through the IMPULSE SHAFT 
is directly adjusted. 


By adjusting water acceleration the maximum pressure of 
the IMPULSE is directly adjusted. 


4.3.15 FLOW 


Input water flow through IMPULSE SHAFT, maximum the- 
oretical value. 


FiMPULSE = ViMPULSE/Teycle = 131m? /28 4.41 


FIMPULSE = 65.6m? /s 4.42 


(4.41) 
(4.42) 
QruPuLsE = MsuaArr/Tcyae = 131250kg/2s (4.43) 
QruPuLsE = 65.6 x 109 kg/s (4.44) 


FRICTIONLESS 


Steady state flow equation for velocity with VALVE open 
and no friction where S represents that component of gravi- 
tational acceleration parallel with the flow. This is the sine 
of the angle of the shaft (4.18). 


S = ѕіп(дѕндғт) = sin(26.5) (4.45) 
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Thus flow acceleration is given by 


dv 
а = dt = 95 (4.46) 
Integrate: 
dl 
шигээ (95) (4.47) 


Starting from rest (у=0 at +=0) the time required to achieve 
vU = 4.32 is 
v 32.0т/ вес 


oa (но 5) (0:809) (Haa) 


t = 7.32sec (4.49) 


Integrate again: 


l= 2. (4.50) 


Length of IMPULSE SHAFT (4.14) 


(9.8) sin(26.5) E 


105 — (4.51) 
2 
t? = 48.0sec? (4.52) 
t = 6.93sec (4.53) 
FRICTION 


Steady state flow equation for velocity with VALVE open and 
including friction: 


d 

= = gS(1 - k^v?) (4.54) 
dt 

The factor k? represents loss due to SHAFT friction. This ас- 


celeration terminates and velocity settles to a constant when 


ju (4.55) 


Uoo 
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Equation 4.54 can be solved as follows. Rearrange as 
dv 


tem 4.56 
(1 — k?v?) 220 ( | 
Substitute и = Ко, и? = k?v?, and ди = Као for 
ди 
А t 4.57 
du gS 
== =. t= dt 4.58 
Te gkSd ж (4.58) 
Integrate and replace у 
tab" (eo) = 7+ (4.59) 
БИН a (4.60) 
бас U% 


The fraction relating velocities to the maximum velocity at- 
tainable is the normalized velocity А. 


U eT — 1 
А=— = 4.61 
шо 627 +1 ( | 
Where 
pud (4.62) 
Фоо 
CLOSURE 


Closure velocity is the water speed where the VALVE begins 
to close. 


This velocity is a design choice and may be effected by back 
pressure from the SUBCHAMBER. 
Where = 0.23 of terminal velocity: 
Valosure = 0.23 x 32т/в (4.63) 
Valosure = 7.4т/в (4.64) 
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SIMULATION 


Computer simulations show above this point the IMPULSE 
pressure wave drives the REGULATOR to velocities that sur- 
pass any reverse motion during the unpressured part of each 
cycle. 


INCREMENT 


Every cycle the water column in the IMPULSE SHAFT ad- 
vances by the second integral of the acceleration equation. 


For the case without friction acceleration is constant 


dv 

ques 95 (4.65) 
80 

v = 95% (4.66) 


and the INCREMENT is given by 


ЖЕТ МН” 
m 4. 
x 3i 595t (4.67) 


For a cycle time of 2 seconds: 


1 т,. é 
x = 5(9.8-5) (sin(26.5 )(2s)? (4.68) 
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ж = 8.75m (4.69) 


For the case with friction assume x=v=0 at t=0. Using no- 
tation from the velocity derivation (4.60 


Te 
2= | 5 = vo f tanA(? dài (4.70) 
dt 0 


Uoo 


Integrate from 0 to closure time Т. 


2 
gue “=: n(cosh( EET.) (4.71) 


For Т. = 1.7sec the cycle increment is 


(32m/ sec)? 9.8m/ sec? sin(26.5) 


m (а ви вс in (2858) А 32m/sec (1.7sec))) 
(4.72) 
LINC = б.т (4.73) 


INPUT VOLUME 


The input volume of water per cycle can be calculated as 
equal to the INCREMENT length times the area of the IM- 
PULSE SHAFT. 


Vine = 6.3m x 1.25m? = 7.83m’ (4.74) 


Note this is per 2 second cycle. 


58 CHAPTER 4. WATER 


4.3.16 PULSE 


By the Joukowsky equation for fluids, the magnitude of a 
pressure pulse change equals density of fluid times speed of 
sound in fluid times magnitude of velocity change. 


AP, = pcAV (4.75) 


Speed of sound in a fluid: 


(4.76) 


(4.77) 


Calculate pressure spike for water velocity at closure velocity 
(4.64): 


AP, = (1000kg/m?)(1500m/sec)(7.4m/sec) (4.78) 


kg 


AP, =11 x 10" 
MSEC 


5 = 11M Pa (4.79) 


Іп terms of atmospheres: 


AP, = 110ATM (4.80) 
N 
AF = ТЕ w a (4.81) 
N 
АР, = 11—— (4.82) 


This is the maximum pressure the IMPULSE system can рго- 
vide to the upper chambers. 


It is attentuated by the REGULATOR system. 
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4.3.17 SPEED 


The pressure pulse travels through the IMPULSE SHAFT at 
the speed of sound in water contained in a SHAFT, given by 
this equation: 


(4.83) 


PIPE 
To calculate the speed of sound for water the IMPULSE 
SHAFT is modeled as a pipe with rigid but elastic walls. 


The SHAFT contains the water inside limestone so those val- 
ues will be used. 


Kmo = 2.2 x 10°Pa = 2.2С Ра (4.84) 
Etimestone = 15 — 55С Ра (4.85) 
Kiimestone = 65С Ра (4.86) 
FOR е = оо 
К 
2 
а = — 4.87 
5 (4.87) 
a = 1485m/sec (4.88) 
FORe=1m 
E) 
997 5$. 
а? = ( 2 ) (4.89) 
(1 + (2.2х10 ES) 
(1m) (15x10? Pa) 
а = 1365т/ вес (4.90) 
FOR e = 10 m 


а = 1472m/sec (4.91) 
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These values are approximately 


m 
a = 1500m/sec = 1.5 


4.92 
MSEC | ) 


and this value will be used for analysis. 


4.3.18 CYCLE 
Each cycle starts immediately upon closure of the VALVE. 


Each cycle sends the pressure pulse up and back the length 
of the IMPULSE SHAFT, twice. 


This is four equal runs, enumerated: 


(1) During the first run, the pressure wave travels away from 
the VALVE up to the MOAT. 


At the last quarter of its travel the pressure wave impacts 
the REGULATOR. 


(2) During the second run, the pressure wave reflects off the 
MOAT and returns towards the VALVE. 


After the first quarter of its travel the pressure wave no longer 
impacts the REGULATOR. 


(3) During the third run, the pressure returns to normal in 
another pulse that travels up towards the MOAT. 


At the VALVE concurrent conditions of low pressure and low 
velocity allow SUBCHAMBER pressure to push the VALVE 
back into its OPEN position over this and the following leg. 


(4) During the fourth run, the wave reflects from the MOAT 
and water in the IMPULSE SHAFT starts to accelerate past 
the open VALVE. 
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Acceleration continues until closure velocity is reached апа 
the VALVE closes, beginning another cycle. 


TRAVEL 


This four-leg path represents a total travel length: 


Dpulse = AL = 4» (105m) (4.93) 
Рызе = 420m (4.94) 
TIMING 


Calculate the reflection time of the SHAFT: 


D 
Tulse = ше (4.95) 
420т 
Т, = 4.96 
pulse 15 х 103т/8 УУ) 
Tpulse = 0.285 = 280msec (4.97) 
АССЕГЕВАТТОМ ТЇМЕ 
Ву (4.61) with lambda = 0.23 
ТА e-i 
2 тур 4. 
сло 32 єе?т+1 (98) 
rearrange and solve for т 
0.23(e” +1) =e” —1 (4.99) 
0.23е27 + 0.23 = e” — 1 (4.100) 
0.77e” = 1.23 (4.101) 
1.23 
2т 
= == 4.102 
0.77 | ) 
1.23 
2r = ln( ) (4.103) 


0.77 
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1.2 
со In) (4.104) 


т = 0.2342 (4.105) 


The time for the IMPULSE flow to reach the closure velocity 
is from (4.62) 


(9.8m/ sec?)(sin(26.5))t 
32m/s 


0.2342 = gS/V.st = (4.106) 


TrMPULSE = 1.78 (4.107) 


TOTAL TIME 


Calculate total cycle time: 


Тсуче = lclosetime + Tpulsetimecycle F Tacceltime (4.108) 


Т.,ас = 0.028 + 0.288 + 1.75 (4.109) 


10 
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Figure 4.5: IMPULSE FLOW VE- 
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CLE 2.0s ЗОВРМ 


4.3. 


IMPULSE 


150 


100 


50 


Pressure (atm) 


150 


100 


50 


Pressure (atm) 


| | 
0.5 1 1.5 2 
Cycle Time (seconds) 
Figure 4.6: IMPULSE VALVE 


PRESSURE CLOSURE  T.4m/s 
CYCLE 2.05 30BPM 


| | | 
6 1.7 1.8 1.9 2 


Cycle Time (seconds) 


Figure 4.7: IMPULSE VALVE 
PRESSURE CLOSURE  T.4m/s 
CYCLE 2.05 30BPM 
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Figure 4.8: REGULATOR AC- 
TIVE TIMING CLOSURE 7.4т/з 
CYCLE 2.0s ЗОВРМ 
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444 REGULATOR 


The REGULATOR system connects the IMPULSE system 
to the COMBUSTION system. 


4.4.1 PULSE 
The pressure pulse developed by the IMPULSE is sufficient 
to open the REGULATOR VALVE. 


This supplies pulses of high pressure water to the upper cham- 
bers of the TRANSMITTER, pressurizing them in the pro- 
cess. 


Vpulsed = ЛИН" (4.110) 


4.4.2 SENSOR 
As the charged PLUGS passes the stationary SENSOR they 


induce electromagnetic currents. 


Cross-section shows the SENSOR located near the level of 
the ON/OFF VALVE. 


4.4.8 PLUGS 


The REGULATOR PLUG consists of three granite stones 
that are free to move (along the long dimension) in the REG- 
ULATOR SHAFT. 


Тће PLUG exposes a surface area to the IMPULSE SHAFT 
equal to: 


AREGULATOR = 1.25m? (4.111) 


VOLUME 


Each stone is approximately 2 m in length with a cross-section 
approximately 1.25 m? 


Vstone = [Lx A (4.112) 


66 CHAPTER 4. WATER 


Vetone = (2m) (1.25т?) (4.113) 
Vztone = 2.5M? (4.114) 
MASS 


Each stones masses the density of granite times this volume: 


Mstone = Pgranite * Vstone (4.115) 
Metone = (2700kg/m?)(2.5m?) (4.116) 
Mose = 675069 (4.117) 


Three stones together mass: 


Mrecu ator = З X Маопе (4.118) 
MREGULATOR = (3)(6750К9) (4.119) 
MnEGULATOR = 20250kg (4.120) 


This is approximately 20x10? kg and that value will be used 
for analysis. 
4.4.4 ACCELERATION 


The REGULATOR PLUGS are accelerated according to the 
force applied to the exposed face times the area of the PLUG. 


Крис = РХА (4.121) 

Е = (9.6 x 109-2 (1.25? (4.122) 
PLUG = (9.6 x 10 5)(1.25m") 

Ғыша = 12e6N (4.123) 


To calculate PLUG acceleration, at first ignore the water 
above the stones. 


Force equals product of mass and acceleration, acceleration 
is force divided by mass. 


Арша = 12e6N/20 x 10? kg (4.124) 
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Арша = 600т/8 (таг) (4.125) 
Then with no more than L/4-5.25 of water mass at 1.25 m2 


L 

Vino = 525 x А (4.126) 
105 

Vigo =(=- = 5.25)(1.25m?) (4.127) 

Уњо = 26.25m? (4.128) 


Mass of this water is density times volume 


Mmo = puso X Уњо (4.129) 
Mmo = (1000kg/m?)(26.25m?) (4.130) 
Mmo = 26250kg (4.131) 
Аргос = 12e6N/(26.25 + 20) х 10°)kg (4.132) 
Арго = 259.5т/ 8? (таг) (4.133) 


This acceleration is roughly between 25 and 60 g’s for a рег- 
cent of each cycle. 


4.4.5 DUTYCYCLE 


The REGULATOR system begins Lrypursg/4 = 27m along 
the length of the IMPULSE PIPE. 


This is approximately one-quarter the length of the IMPULSE. 
fa = 2m (4.134) 


IMPULSE pressure is only present at the REGULATOR in- 
put for 1/8 cycle 


L+L + L+L 


АТ, = 81/2 
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8x(L/2)=(8L/2) 


dermputse = 1/8 = 0.125 (4.135) 


Since the entire pulse time is 280 msec, 1/8 of this would be 
35 msec. | 


dcruPULSE = 1/8(280msec) = 35msec (4.136) 


4.4.6 DISPLACEMENT 
The REGULATOR stones are moved under assumed con- 


stant acceleration for (4.136) of each cycle. 
Assuming no initial velocity (Vo = 0) the standard equation 


for displacement is second integral of acceleration. 


1 


gm 5а (4.137) 
1 

r= 5 (2607 / ")(.358)“ (4.138) 

xz =8.6бт (4.139) 


4.4.7 САРАСТТУ 


The capacity of the upper chambers is roughly divided into 
seven equal sections, a unit volume used for convenience in 
calculating. 


This unit volume is 10 cubits on a side. 


REFERENCE CHAMBER volume is approximately one of 
these units. 


(10rc)? = 1000rc? = 1000(pi/6)?m (4.140) 


Ум = 143.6m? (4.141) 
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RESONANCE CHAMBER volume is approximately two of 
these capacity units and the COMBUSTION CHAMBER ap- 
proximately four. 


The total capacity of the upper chambers is 
Моа = (4+2+1) x (10rc)? = 7000rc? = 7 * 1000(pi/6)?m 
(4.142) 
Viotal = 1004.83m? (4.143) 
The length of the REGULATOR channel is estimated 
LnEsGULATOR = 40m (4.144) 


This value times the area give a maximum volume pulsed 
through the REGULATOR every cycle. 


AREGULATOR = 1.25m? (4.145) 
VREGULATOR = LREGULATOR X AREGULATOR (4.146) 
VREGULATOR = (40m)(1.25m?) (4.147) 
VREGULATOR = 50m? (4.148) 


4.4.8 FILL 


To calculate the cycles required for the REGULATOR to de- 
liver enough water to fill the upper chambers, divide the total 
volume to be filled by the volume of water delivered every cy- 
cle. 


CYCLES 
Мни = Viotal / Vpulsed (4.149) 
144m? 
Ми = О (4.150) 


8.6m? /cycle 
Миц = Viotal/Vpulsea = 117сусЇев (4.151) 
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TIME 
Три = Nei * Тоде = 117сусІеѕ ж 2sec/cycle (4.152) 
Түш = 2348 (4.153) 
This rate is throttled back as pressure builds in the COM- 
BUSTION CHAMBER. 


As the TRANSMITTER is completely filled with liquid wa- 
ter most internal gases are driven out through the GUIDE 
SHAFTS N/S. 


4.4.9 MODES 
The REGULATOR PLUG is considered a monolithic mass 


for first order analysis. 


During each cycle, the behavior of the REGULATOR mass 
distinguishes modes of operation. 
MODE 1 

Papper << Prower (4.154) 


With upper pressure much less than lower pressure, the REG- 
ULATOR is free to move accelerated by lower pressure and 
gravity only. 


Above a certain pressure (6 MPa by computer simulation) 
the PLUG climbs without returning to its rest position. 


MODE 1A Cyclic PLUG behavior beginning with PLUG 
trapped against upper end of REGULATOR channel by IM- 
PULSE pressure. 


At falling edge of IMPULSE pressure the PLUG falls un- 
der gravity. 


At the rising edge of the next pulse under acceleration the 
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PLUG reverses velocity and returns to the top of the channel. 


PLUG mass falls a certain distance for the unpulsed part 
of the cycle. 


The unpulsed part of the cycle equals the acceleration Time 
plus the closure Time. 


That sum is on the order of 1.7 second. 


Acceleration is due to gravity times the sine of the angle 
of the REGULATOR CHANNEL. 


1 
т = 5 (-9.8т/8“) (вт(26.5))(1.758)“ (4.155) 
х = —6.7т (4.156) 
И = —(9.8m/s”)sin(26.5)(1.75s) = —7.65т/в (4.157) 
The water injected into the COMBUSTION CHAMBER dur- 


ing this interval is 


У = AL = (1.25m?)(6.7m) = 8.4m? (4.158) 
The mass of this water is the density times the volume: 

M = рњо x V (4.159) 

M = (8.4m?)(1000kg/m?) (4.160) 

M — 8400kg (4.161) 


With the force on the REGULATOR as (4.123) plus the mass 
of the PLUG, acceleration is 


А = F/M = 12e6N/28400kg = 420m/s? = 40G's (4.162) 
'The water is accelerated with a final velocity 
V = at + Vo = 420m/s?^(.25s) — 7.65 = 97т/в (4.163) 
Kinetic energy of this water is 
1 1 
KE- этү" = 5 (840080) (1059) 5)“ (4.164) 


КЕ = 40МЈ (4.165) 
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MODE 2 


Pupper < Power (4.166) 


The PLUG moves upwards as average lower pressure exceeds 
upper. 


PLUG motion is accelerated upwards by lower pressure, de- 
celerated by upper pressure and gravity. 


PLUG is sustained dynamically between top and bottom of 
CHANNEL. 


MODE 3 


Papper > Prower (4.167) 


The PLUG is in motion downwards as average upper pres- 
sure exceeds lower. 


PLUG motion is accelerated downwards by upper pressure 
and gravity, decelerated by lower pressure. 


PLUG is sustained dynamically between top and bottom of 
CHANNEL. 


MODE 4 


Papper >> Power (4.168) 


If the upper pressure is much greater than IMPULSE pres- 
sure, the REGULATOR remains at the lower end of the 
REGULATOR CHANNEL. 

IMPULSE pressure cannot dislodge it. 


This is upper stage overpressure and can damage the device. 
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4.4.10 СУСТЕ УУОНК 
Each cycle does work heating the water in the upper cham- 
bers after they are full. 
To the first order this work equals the kinetic energy of the 
REGULATOR discharge every cycle (4.165). 

WORK cycle = 40M J (4.169) 


4.4.11 CYCLE POWER 
Each cycle does work heating the water in the upper cham- 


bers after they are full. 


The work does not change the volume of water or its kinetic 
energy, therefore this work emerges as heat. 


Рае = 40M Ј/28 = 20 MW (4.170) 
4.4.12 BOIL ENERGY 


Assuming input water temperature at 25 deg? to boil at 100 
deg^ at опе W per degree С. 


с 41847 
Ege = 75°С x ТОД. (1х 1099) (4.171) 
Еһ = 314 х 109Ј (4.172) 


4.413 ВОП,ТЇМЕ 
314 х 1097 
40 x 106J/cycle 
Туой = 7845cycles x= 16 x 1038ес = 4.4hours (4.174) 


Thoit = (4.173) 


4.4.14 EXPANSION 


After reaching boiling temperature the water then requires 
additional heat of evaporation energy. 
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4.4.15 EVAPORATION 


Assuming input water temperature at 100 deg? to evaporate 
at 2257 J/g 


Eevaptot = 2257J/g x (1 x 10°д) (4.175) 


Eevaptot = 2257GJ (4.176) 


As steam is generated it expands. 


Under constant volume conditions less liquid water mass is 
required to fill the upper chambers. 


Density of steam at 1 bar pressure and 100 °C temperature 
is about 0.6 kg/m? 


kg 
Psteam = 0.65 (4.177) 
EVAPORATIONENERG Y 


Reduction of the mass, hence the energy, required to evapo- 
rate is proportional to the ratio of the density of liquid water 
to the density of steam. 


Eevap = es x Eevaptot (4.178) 
PH20 
Егор = (L) 92570) (4.179) 
evap — \1000 i 
Eevap = 1.35С.] (4.180) 
EVAPORATIONTIME 
1.35GJ 
Е 4.181 
P 40M J/cycle ( ) 


Tevap = 34cycles x= пит (4.182) 
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4.5 FOUNTAIN 
Fountain effect of water expelled from waveguide channels. 


Fountains run off to Sphinx reservoir, run off to TRANS- 
MITTER MOAT, run off to rivers, run off to ground. 
4.5.1 FLOW 


Mass flow is equal to the REGULATOR mass input per cycle 
divided by the GUIDE output area. 


1 REGULATORflow 
ain — 4.1 
Q fount 2 GUIDEarea (8) 
120 x 10%kg/2s 
ountain — 4.184 
Q fount 2 (21cm)? зан 
Q fountain = 113Ёф/8 (4.185) 
Q fountain = 113L/s(z 17006 PM) (4.186) 
4.6 EFFICIENCY 
Estimated NILE flow 2500 — 3500т3 /5 
Estimated XMTR flow 6005 / 
Lans = 60/3000 = 0.02 (4.187) 


Estimated REGULATOR flow 10m?/s 


Estimated INPUT flow 60m?/s 


Ети» = 10/60 = 0.17 (4.188) 


Chapter 5 


AIR 


Figure 5.1: MAIN AIR 


The TRANSMITTER operates on several gases including 
hydrogen, oxygen, and steam. 
5.1 GENERAL 


Energy accumulates in the COMBUSTION CHAMBER until 
temperature and pressure do not permit liquid water except 
for the low northern end. 
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52 SEPARATION 


At the upper end of the REGULATOR CHANNEL - that is, 
output of the REGULATOR - is the SEPARATION LINE. 


This level is approximately at the same water level as the 
MOAT. 


During operation, after the boiling phase has been reached, 
below the line is liquid water, above the line is gaseous water 


(steam) and electrolysized gases. 


It represents "ground" or "reference potential” for water and 
charged systems. 


In FIGURE 14.25 the SEPARATION LINE is shown as а 
colored plane. 


5.3 GUIDES 


The TRANSMITTER has one GUIDE opening from its south 
face and another GUIDE opening from its north face. 


Each GUIDE is a channel conducive to gas, liquid, and charge. 
Each GUIDE has a square cross section 21 cm across. 


The north GUIDE is approximately 100 m long and runs 
at an angle of 40°. 


The south GUIDE is approximately 75 m long and runs at 
an angle of 45°. 


Both GUIDES emerge at an altitude of 105 m (200 cubits). 


'The north GUIDE emerges 10 m west of the south GUIDE. 
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5.4 VOLUMES 
Normalized unit of volume Ум, defined as a 10 cubit cube: 
Ух = (10cubits)? = 1000(cubit)? (5.1) 


Ум = 1000(cubit)? = 144m? = 1440001, (5.2) 


During gas production, hydrogen is limited to the COMBUS- 
TION CHAMBER volume: 


Үсс = Ун» -4х Ум (5.3) 


During gas production, oxygen is limited to the RESONANCE 
CHAMBER volume: 


Vrce = Vo, = 2 х Ум (5.4) 


55 MIXTURE 


An enumeration of gases that will at some time be inside the 
TRANSMITTER including inert gases that do not substan- 
tially react. Due to purging during operation the proportion 
of inert gases is expected to decline after startup. 


5.5.1 VOLUMETRIC 


Gas mixture in upper chambers. Мала = Ун, + Vo, + Мно 
+ Vinert 


5.5.2 SPEED OF SOUND 


Speed of sound in various gases. 


О» = 320 m/sec 
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AIR = 343 m/sec 

Hə = 1240 m/sec 

steam: Н2О(у) = 450-600 m/sec 

As the COMBUSTION cycle repeats, the gas mixture varies. 


The speed of sound in the mix should have a variable speed 
within predictable limits. 


This variable speed of sound produces a variable acoustic 
frequency given any fixed wavelength (acoustic mode) and 
acts as an interface to the user. 


5.5.3 MOLAR 
Molar analysis of gas mixture. 
бум = ЗУњо + 2100, (5.5) 


During combustion these six molar units re-combine into four 
molar units. 


6Уу- > 4Nmols (5.6) 


Note 1: The volume 2Vy represents the moles О» created 
during electrolysis, increasing total moles thereby total pres- 
sure by 3/2. 


Note 2: The volume 2Vy also represents the moles H20 cre- 
ated after electrolysis upon combustion. 


Heat release of this exothermic reaction is ~ 232 kJ/mol. 


Protal = Рњо + Ро, + Рр,о(д) + Pinert (5.7) 
Na; MOLES ALTOGETHER IN MIX OF VOLUME 6V 
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Маг ВТ 


Ра = бух 


(5.8) 


where Vy = 10х10х10 cubit® = 144 m? 


56 REFERENCE CHAMBER 


THe REFERENCE CHAMBER acts as reference potential 
for liquid water and elecric potential. 


During electrolysis the number of gas moles increases by a 
maximum factor of 3/2. 


At isotherm conditions this is a maximum 3/2 increase in 
pressure. 


At isobar conditions this is a maximum 3/2 increase in tem- 
perature. 


Any pressure increase can push against liquid water at refer- 
ence level back into the REFERENCE CHAMBER, or against 
the exposed REGULATOR. 


5.6.1 EXCHANGER 


The EXCHANGER provides waste material exchange in the 
REFERENCE CHAMBER via a niche in the east wall. 


GAS EXCHANGE 


The REFERENCE CHAMBER receives trapped gas from 
the SUBCHAMBER poppet valve. 
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PARTICULATES 


Smaller particulates escape the REFERENCE CHAMBER 
for discharge via the SUBCHAMBER to the DRAIN. 


5.7 OPERATION 


COLD and WARM STARTS. 


5.7.1 INITIALIZING 


Initialization procedures. 


COLD START 
During a COLD START the TRANSMITTER is considered 


filled with ambient air, an oxygen-nitrogen gaseous mix. 


Once the MOAT supplies the IMPULSE system with water 
operation begins, and the upper chambers are flooded with 
liquid water purging all gas through the SIGNAL GUIDES 
(except for the pressurized cushion below the TUNING SLABS). 


Energy added to this liquid water eventually boils the wa- 
ter into steam. 


This begins a WARM START. 


WARM START 


Warm start begins with the TRANSMITTER filled with 100°C steam 
around 1 ATM of pressure. 


The available energy in the steam facilitates gas production 
(electrolysis) at the ANODE of the RESONANT CHAMBER 
and the CATHODE of the REFERENCE CHAMBER. 


Hydrogen gas is produced at the CATHODE and oxygen gas 
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at the ANODE. 


The differing densities of the gases (including the steam) sort 
the mixture by gravity. 


In steam hydrogen rises and oxygen falls. 


Between the COMBUSTION CHAMBER and RESONANCE 
CHAMBER is the IGNITION system. 


Energy added to the system increases pressure and temper- 
ature under conditions necessary for IGNITION are met at 
the IGNITOR. 

The IGNITOR provides ACTIVATION ENERGY for the re- 
combination of gases into liquid water, reducing temperature 


and pressure. 


This cycle continues through nominal operation. 


5.8 VOLTAGE 


The natural voltage gradient of the earth results from gravi- 
tational effect on electrons (negative charge carriers). 


This voltage gradient varies by weather and other factors but 
is on the order of 125 Volts per meter in altitude. 


The earth and the ionosphere are good conductors so the 
potential on either GUIDE will be considered the same. 


V 
Eg = 125— (5.9) 
т, 
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5.81 СОМТАСТ 


The GUIDES open to atmospheric electric potential at а 
height of 80 m. 


These equations halve that for no obvious reason. 


d — 40m (5.11) 
Же (125+ (40m) (5.12) 
И» = 5000V (5.13) 


5.9 IMPEDANCE 


Electric current travels through the body of the TRANSMIT- 
TER along a path of many materials with varying impedances. 


These impedances are summed as 


and can be evaluated along real and complex domains involv- 
ing direct and time-varying currents. 


5.10 CURRENT 


For real impedance only, consider Z; = 0. 


Ув 

І--- 5.15 
2 (5.15) 
5000 

I-—— 5.16 
2 (516) 

Assume real impedance 2; equals one Ohm. 

5000 

F= B (5.17) 

I = 5000A (5.18) 


'This current is measured in Coulombs per second of charge 
(that is, Amperes). 
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5.11 ELECTRONS 


A Coulomb is equal to 6.24x 1018 electrons. 
C = 6.24 x 10'8electrons/Coulomb (5.19) 


and the total number of electrons moving per second becomes 
№ = == (5.20) 
Ne = 5000С / 6.24 x 10'8electrons/Coulomb (5.21) 
Ne = 3.12 x 102 'electrons/sec (5.22) 
This is for reference impedance 2; = 1 Q 


5.12 ELECTROLYSIS 


Electrolysis is the process of using electrical energy to decom- 
pose water into hydrogen and oxygen. 


This can be done with water in its liquid phase but is more 
efficient with water in its gaseous phase (steam). 


5.12.1 ELECTROLYTE 


NITRIC ACID generated by electrochemical process acts as 
an electrolyte facilitating electrolysis. 


Other species like ammonia may also be produced. 


Platinum or gold electrodes are recommended to resist cor- 
rosion and for low electrical resistance. 


5.12.2 REACTION 
GAS GENERATION 


20 ==> Ong) +АН* + 4e7 (5.23) 
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4Н2О + Де“ ==> 2H»(g) +40Н“ (5.24) 


Add equations together: 


2Н:О-ҒАН;О--4е” ==> 2Н НО) КАН“ ФОН“ +4e7 
(5.25) 

60 ==> 2H»(g) + O»(g) +4Ht --AOH- (5.26) 
60 ==> 2H»(g) + O»(g) -4Н:0 (5.27) 
2Н2О ==> 2H»(g) + O»(g) (5.28) 


To summarize, for every four electrons of current flow one 
molecule of О» and two molecules of Но are produced, at the 
ANODE and CATHODE respectively. 


513 HYDROGEN 


Define ан as the Hydrogen gas molecules (H2) created per 
electron in electrolysis. 


ан = 2molecules/Aelectrons = 0.5 (5.29) 


These equations calculate the hydrogen produced Бу electrol- 
ysis. 
5.13.1 QUANTITY 


The rate of hydrogen gas (Но) production is therefore the 
electron flow times this production constant: 


* 

Ng = онС-Ё (5.30) 
Zf 

Мн = Е х 10226/8) (5.31) 
е 


Ny = 1.56 х 102тоїесшен, / s (5.32) 
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5.13.2 АМООМТ 


There are 6.02х 1055 molecules of hydrogen gas per mole. 
This is Avogadro’s constant Ay. 


The molar amount of hydrogen produced is given by 


онСУе 
Мн = 5.33 
2 А,2; ( | 


|. 1.56 x 10??molecule x, /3 
6.02 х 1023molecules/mole 


Мн (5.84) 


Мн = 0.0259 = 25.9 x 1072тоїен, /8 (5.35) 


Or about one mole every forty seconds. 


5.13.3 VOLUME 


The density of any gas at STP is 22.4 L/mol however this 
condition is not constant inside the COMBUSTION CHAM- 
BER. 

This density will be considered a dynamic variable дн. 


Ignition conditions: 


Tig = 37520 = 648 дев“ (5.36) 


Pig = 10bar = 1M Pa (5.37) 


The volume of hydrogen produced is the number of moles 
produces multiplied by би 


agCVg 
А,2; 


Үн = ӧн (5.38) 
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5.13.4 PRODUCTION 


Calculate the volumetric rate of gas production. 


Begin with ideal gas law: 


PV =nRT (5.39) 
nRT 
шиг 5.40 
У--р (5.40) 
is (0.0259mol / s) (8.314Pam? / K mol) (648 дев“) (5.41) 
= 1 x 106Ра | 
У, = 140 x 10 9m? /s (5.42) 


5.13.5 FILL TIME 


4 x 144m? 
Теш = Ау ћ = 5.43 
ји = ЧУм/ Va (140 x 10-6т3/з) таз) 
Три = 4.11 x 106 зес == 48days (5.44) 


5.14 ОХУСЕМ 


Similar calculations сап be performed to the oxygen side of 
production. 


5.15 CATHODE 


The CATHODE is a lined vertical shaft at the junction of 
the REGULATOR and the COMBUSTION CHAMBER. 


Hydrogen gas emerges here during electrolysis. 


The CATHODE is grounded electrically to the REFERENCE 
CHAMBER along a conductive horizontal shaft. 


This shaft has a 1 palm step located one cubit from its south- 
ern end then opens into the REFERENCE CHAMBER. 
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The step confines particulates Юг removal Бу the EXCHANGER. 


5.16 ANODE 


Electrons can reach the higher potential of the ionosphere 
at the GUIDE altitude traveling through the body of the 
TRANSMITTER via slightly conductive ionized water cours- 
ing through it. 


They emit via outlets of each GUIDE at the TRANSMIT- 
TER surface. 


This flow of negative particles out of the TRANSMITTER 
can also be considered a flow of positive particles into the 
device. 


5.17 CAPACITY 


The capacity of the COMBUSTION CHAMBER is four times 
the unit volume Vy. 


Усс = Ах Ум (5.45) 


5.18 CYCLE TIME 


For the produced hydrogen to displace the original volume 
in the COMBUSTION CHAMBER its volume is divided by 
the production rate. 


4Уу 
Туш = онур (5:46) 
НАЈ 
4УхАуй; 
P= ANC 5.47 
ТШ өнд OVE (5-27) 
То the first order this is 
1011051023 
ducem а шө Ба 4 
уш ~= Af X 1071021018103 шаг 
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Туш ~= Zp х 10? seconds (5.49) 


That is, reasonable cycle times require low resistance back to 
ground potential. 


5.19 STEAM 


'This cycle can be adjusted by controlling the energy input 
from the IMPULSE (that is, regulating IMPULSE output 
modulates IGNITION cycle). 

5.191 TEMPERATURE 

Temperature of the gaseous mix is T(t), an aperiodic function 
due to thermal inertia. 


5.19.2 PRESSURE 


Pressure of the gaseous mix is P(t), a periodic function with 
a cycle greater than that of the IMPULSE. 
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Chapter 6 


ЕВЕ 


Figure 6.1: MAIN ЕВЕ 


The TRANSMITTER ignites accumulated hydrogen and 
oxygen. 
6.1 GENERAL 
At proper conditions of temperature and pressure the accu- 
mulated electric charge of current flow through the device 


forces the IGNITOR mechanism to physically discharge into 
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the hydrogen/oxygen mixture. 


A track of the thermodynamic path through steam is shown 
in Figure 5.2. 


6.2 IGNITOR 


The IGNITOR is an electromechanical assembly located ђе- 
tween the RESONANCE CHAMBER and the COMBUS- 
TION chamber. 


The IGNITOR includes a built-in capacitor with mobile plates. 
As current flows, charge builds on the capacitor until electro- 
static attraction displaces the plates. This narrows the gap 
between them eventually generating an arc in the form of a 
spark. 


The physical change enables the IGNITOR to retract ш- 
side the IGNITOR HOUSING providing unblocked access be- 
tween the oxygen reservoir inside the RESONANCE CHAM- 
BER and the hydrogen reservoir inside the COMBUSTION 
CHAMBER. 


Figure 6.2: IGNITOR OPEN 
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Figure 6.3: IGNITOR CLOSED 


6.3 ACTIVATION ENERGY 


This discharge provides activation energy required to ignite 
the hydrogen and begin combustion. 


6.4 COMBUSTION TIME 


Combustion is estimated to be on the order of опе cyc;e. 


Teombust = 1сусіе (6.1) 


6.5 PRESSURE 


Combustion results in a pressure change throughout the up- 
per chambers. 


ДР = 10bar = 1M Ра = 1 x 10°N/m? (6.2) 


6.5.1 ACOUSTICS 


The pressure change produces an acoustic stimulation to the 
RESONANCE CHAMBER. 


DECIBELS 


The pressure change can be expressed as an acoustic value 
by converting to decibels. 
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6.6 ТЕМРЕВАТОВЕ 


Due бо thermal inertia the chamber walls will heat /cool slower 
than the gases of combustion. 


6.7 REACTION 


Reaction estimates. 


6.7.1 ENERGY 


During combustion 232kJ/mol of energy is released. 


Maximum energy output is limited by capacity of gas reser- 
voirs. 


_ (1440001) (232k J/mol) 
ын 22.41,/то 2 
Е = 1.5 х 10° (6.4) 


If combustion takes 1 second this equals 1.5 GW available for 
pressure, heat, and light. 


Р. saction = 1.5 х 10°W (6.5) 


6.7.2 RADIO POWER 


Radio power is reaction power times transfer efficiency from 
acoustically coupled EM waves, estimated at 10%. 


Р„у = 0.1 * 1.5 х 10°W = 150MW (6.6) 


Р, = 150 х 10°W (6.7) 


Сћарђег 7 


LIGHT 


The nature of light allows using its wavelength as a measur- 
ing tool. 


Radio astronomy offers advantages over visual astronomy with 
certain observations. 


7.1 GENERAL 


Once the cyclic reaction begins it accelerates to the point 
where radiant loss into the structure and out of the structure 
equals the dissolution energy of the injected water pulse. 


7.2 COLOR 
Calculate joules per molecule: 

232kJ/A, = 3.853210 197/тоіесшен,о (7.1) 
Calculate wavelength: 

А = he/E (7.2) 


6.626 x 1034.73) (2.998 x 108/5) 


ХЭ 
(3.853 x 10-197) 


(7.3) 
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А = 515.6nm (7.4) 


The reaction results in blue-green light and heat. 


7.3 TUNING LEAVES 


The TUNING LEAVES are granite slabs suspended over the 
RESONANCE CHAMBER that respond to the RESONATOR 


while in resonance. 


Five strata arrange the TUNING LEAVES to modulate sig- 
nal resonance. 


These strata also interact with the acoustic user interface. 


7.4 RESONANCE CHAMBER 


Thermal momentum in the granite walls of the RESONANCE 
CHAMBER gradually heats them, enhancing their natural 
piezoelectric properties. 


Combustion results in energy available as sound pressure, 
light, and heat. 


The pressure wave from combustion produces an acoustic 
standing wave in the walls of the tuned RESONANCE CHAM- 
BER. These standing waves appear in dynamic piezoelec- 
tric waves, wavelength for wavelength, in the electromagnetic 
spectrum albeit at a higher wave-speed. 


These couplings match the speed of light with the speed of 
sound. 
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7.41 DIMENSIONS 
CHAMBER DIMENSIONS 


(m) Length Width Height 
inner 5.236 10.47 5.85 
(rc) Length Width Height 
inner 10 20 11.17 (5/5) 
LENGTH 
Гвс = 5.24m = 10cubits (7.5) 
WIDTH 
Уве = 10.47m = 20cubits (7.6) 
AREA 
Arc = 2110220 + 2510555 + 272025/5 (7.7) 
Arc = 1070.8rc? = 293.6m? (7.8) 
HEIGHT 
Нвс = 5.85m = 11.2cubits (7.9) 
VOLUME 


Vac = 10520%5\ 5r = 2236rc? = 320.7т3 (7.10) 


7.4.2 GRANITE SOUND 


Calculate speed of sound in granite as square root of bulk 
modulus divided by density. This might change significantly 
at reaction temperatures. 


B 


Pgranite 


(7.11) 


Ugranite — 
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[50 x 109Ра 
Ugranite — 2700kg/m3 (7.12) 


Ugranite = 4.3 х 1077 (7.13) 


7.4.3 REVERBERATION 


Where V is volume and 5 is surface area, an estimate of the 
reverberation time КТбО derives from the Sabine equation 
using absorption coefficient a—0.01. 


RT60 = 240(10)сҮ ад (7.14) 


At 209 ће speed of sound in air is c=343m/s 


RT60 = 0.161321(0.01)(294) (7.15) 


RT60 = 17.68 (7.16) 


This value should compensate for reaction temperature and 
pressure but provides a good estimate. 


7.5 ACOUSTIC MODES 


The RESONANCE CHAMBER supports acoustic standing 
modes. 


Different modes resonate at different magnitudes. 
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7.5.1 AXIAL 
AXIAL MODES are strongest modes. 


AXIAL MODE HEIGHT 


U h 
= ou 1 
frssonánee 2 ( H ) (T 7) 


where H is the height (top-bottom) of the RESONANCE 
CHAMBER. 


v l 
resonance — 4 ----)2 7.18 
f 2 (58497 | | 


The lowest mode is for ћ = 1. 


0 1 
x сал aL 
Jresonänce 2 (58197 (7 9) 
resonance = 0.085480 (7.20) 
J= : (7.21) 
== xe Й 
А = 11.70т (7.22) 


For oxygen іп the chamber v = 330m/s therefore 

fovygen = 28.2H z (7.23) 
For hydrogen in the chamber v = 1280m/s therefore 

Јн, = 10982 (7.24) 
For steam in the chamber v = 500m/s therefore 

Тяват = 42.7Н 2 (7.25) 
And the induced EM wave 


fem = 3 x 108т/з/7.31т = 25.6MHz (7.26) 
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AXIAL MODE LENGTH 


„онај а 2 
Tresonanve 2 (7) (T 7) 
where L is the length (north-south) of the RESONANCE 
CHAMBER. 


(7 | 
= Gu 2 
drésonande 2 (5535) (7 8) 


The lowest mode is for 1 = 1. 


1 
resonance = 5 (25507 (7.29) 
resonance = 0.005400 (7.30) 
Je xo (7.31) 
А = 10.47т (7.32) 


For oxygen іп the chamber v = 330m/s therefore 

fozygen = 31.5H z (7.33) 
For hydrogen in the chamber v = 1280m /s therefore 

ўн, = 122Hz (7.34) 
For steam in (һе chamber v = 500m/s therefore 

Тяват = 47.7Н 2 (7.35) 
And the induced EM wave 


fem = 3 x 10°m/s/7.31m = 28.6MHz (7.36) 
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AXIAL MODE WIDTH 


ш 


Ш 
coarse A 
fresonance = 2 (уу) (7.37) 


where УУ is the width (east-west) of the RESONANCE СНАМ- 
BER. 


0 10 
= — 2---й 
Jresonance 2 ( 10.472 ) (7.38) 


The lowest mode is for w = 1. 


resonance = 5 (10739 (7.39) 
resonance = 0.047750 (7.40) 
Je xo (7.41) 
Х = 20.94m (7.42) 


For oxygen іп the chamber v = 330m/s therefore 

fozygen = 15.8H z (7.43) 
For hydrogen in the chamber v = 1280m/s therefore 

/н„ = 61.1Hz (7.44) 
For steam in the chamber v = 500m/s therefore 

fsteam = 23.9H 2 (7.45) 
And the induced EM wave 


fem = 3 x 10°m/s/7.31m = 14.3M Hz (7.46) 
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7.5.2 TANGENTIAL 


Fresonance = 5 Сэ T (шіз; (7.47) 


where L and УУ аге the length and width RESONANCE 
CHAMBER. 


U l w 
= 24 2 х 
Fresonance 2 "HN (10:17 (7.48) 
The lowest mode is Юг | = у = 1. 
Ф 1 1 
= 24 2 қ 
Fresonance 2 (са) (10:17 em) 
езпге = 0.10680 (7.50) 
у= Ly (7.51) 
ES 1 
А = 9.366» (7.52) 


For oxygen іп the chamber v = 330m/s therefore 

fozygen = 30.202 (7.53) 
For hydrogen in the chamber v = 1280m /s therefore 

Јн = 137Hz (7.54) 
For steam іп (һе chamber v = 500m/s therefore 

steam = 53.4Н 2 (7.55) 
And the induced EM wave 


fem = 3 x 10°m/s/7.31m = 32.0M Hz (7.56) 
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7.5.3 OBLIQUE 


Weakest of all room modes. 


fresonance = ЭЭ | (507 | (A) (7.57) 


where L, W, and H are the length width and height of the 
RESONANCE CHAMBER. 


L = 5.236m = 10re (7.58) 

W = 10.47m = 20rc (7.59) 

Н = 5.85m = 11.17re (7.60) 
U l w h 

= 2 | 2 | 2 61 

Jresonance ^ ed) (10:47 (5.85) PAR) 


The lowest mode is for 1 = w = h = 1. 


resonance = и - )2 H ( | је | ( | Р (7.62) 


2 Y 5.236 10.47 5.85 

resonance = 0.13680 (7.63) 
For oxygen іп the chamber v = 330m/s therefore 

foxygen = 45.1Hz (7.64) 

Aozygen = 7.3M (7.65) 
For hydrogen in the chamber v = 1280m/s therefore 

Јнь = 17582 (7.66) 

Ан, = 7.3m (7.67) 
For steam in the chamber v = 500m /s therefore 

Јават, = 68.4Н 2 (7.68) 

Asteam = 1.3M (7.69) 


And the induced EM wave 
fem = 3 x 108т/з/7.31т = 41.0M Hz (7.70) 
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7.6 RESONATOR 


The GRANITE BOX produces reference tones by its physical 
shape stimulated by acoustic pressure. 


The proportions of this RESONATOR match the dimensions 
of the RESONATOR in the RECEIVER. 


These serve as resonating transducers. 


RESONATOR DIMENSIONS 


(mm) Length Width Height 
inner 1982.7 681.0 874.3 
outer 2276.3 978.0 1049.3 


7.6.1 VOLUMES 


INNER 
Vinner = 1.98320.68120.8743 = 1.1805m? (7.71) 
ОСТЕН. 
Vouter = 2.27650.97821.0493 = 2.3357m? (7.72) 
1.1805 
ratio тте = = 0.5054 (7.73) 


Vouter 2.3357 


The lowest mode is for 1 = w = h = 1. 


U 1 1 1 
= 24 24 2 (7.74 
Јуезопапсе ТЕН (9681) ШЕГЕ, (eta) 


fresonance = 0.96420 (7.75) 


For oxygen in the chamber v = 330m/s therefore 
fozygen = 318Hz (7.76) 


Aozygen = 1.0377m (7.77) 


7.7. LEAVES 


For hydrogen іп the chamber v = 1280m/s therefore 


Јн, = 123AHz 


Ан, = 1.0373т 


7.6.2 ВОХ ТО СНАМВЕВ 


VRESONATOR = 2.3357m? 


Уве = 320m? 
. Vres 2.3357 
= = 0.0073 = 1/137.0039 
тайо 727 320 / 


7.6.3 FREQUENCIES 


v 
Да» 
4300т / s 
feo ee 
2(1.0493m) 


f = 2045Н = 


7.7 LEAVES 


Arc = 54.83m? 
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(7.86) 


Maximum force on the ceiling LEAVES is the area times the 


maximum pressure. 


Max pressure 200 ATM = 20.3 MPa 


Nominal pressure force is twice weight of entire ceiling. 


N 
FRCroof = (20.3 x 10° —)(54.83т?) = 111 х 1090 (7.87) 


There аге nine TUNING LEAVES, assuming even distribu- 


tion 


Емаь = 1.11x109N/9 = 124M NperSLAB 


(7.88) 
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Each slabs at 70 tons = 63503 kg = 63.5 mt 
Nine slabs аге 571mt = 5.6 MN 
Forty-one slabs are 230 GN 


Maximum pressure is 4.2 GPa (blow-apart pressure). 


7.8 RADIO 


The piezoelectric response of granite to the maximum pres- 
sure change is a ratio of charge per unit pressure: 


С У 
Г, = 1.5 х 10712 = 1.5 х 10712 —— 7.89 
Чих! ХО Nm? (CAR 


This charge is distributed across the RESONANCE CHAM- 
BER according to the pressure of standing acoustic waves. 
To get a voltage multiply by surface area squared (72): 


У, = (Ax Г (Ах AP) = АТАР (7.90) 


ү 
У, = (300822) (1.5 х цайг 


—3)(6 х 10°) (7.91) 


и, = 0.81V (7.92) 


The piezoelectric response of granite to temperature change 
is unknown. 


7.9 EM MODES 


Acoustic resonance stimulates standing waves of piezoelectric 
charge along a granite surface, producing simultaneous iden- 
tical wavelengths in the acoustic and electromagnetic spectra. 


7.9.1 WAVELENGTH COUPLED ACOUSTIC 
EM 


Лет = 7.31т (7.93) 
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7.9.2 FREQUENCY 
fem = 3 x 108т/з/7.31т = 41.0M Hz (7.94) 


7.9.3 COUPLED POWER 


Power transfer efficiency from reaction energy coupled acous- 
tically to EM waves estimated at 10%. 


Acoustically coupled power is 0.10 * 1.5 GW = 150 MW 


7.10 CAVITY 


A CAVITY resonator located in the south wall of the RES- 
ONANCE CHAMBER generates a microwave signal when 
modulated by the acoustically coupled RF energy. 


The CAVITY is tapped by the WAVEGUIDE for output. 


The CAVITY is located 1.05m above the floor 2.49m from 
the east wall. 


7.10.1 SIGNAL POWER 


CAVITY power transfer efficiency from acoustically coupled 
EM waves estimated at 1%. 


Maximum output power is radio signal power gain multiplied 
by the CAVITY transfer efficiency. 


Prin = acoustic рошетж 
acoustically coupled ef ficiency 


cavity ef ficiency (7.95) 


Prin = 0.01 x 150 MW = 1.5МУ/ (7.96) 
Prin 1.5 х 10°W (7.97) 
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FREQUENCY 
The CAVITY is tuned to the signal frequency. 


Таспа) = 1420 10" Hz (7.98) 


WAVELENGTH 
Wavelength is speed of light divided by frequency. 


AresLC = Trete (7.99) 
3.0 х 108 т/5 
А == 4 
resLC — 1420 x 1085-1 Цаа) 
AresLC = Зет (7.101) 


7.11 WAVEGUIDE 


A thin sheet of liquid water expelled from the waveguide pro- 
vides a conducive surface along the length of the waveguide. 


7.11.1 LOSS 
Waveguide loss is given at 2.5dBW. 
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SIGNAL 


The purpose of the TRANSMITTER is to transmit the SIG- 
NAL 


8.1 ANTENNA 


GUIDES act as antenna in two modes: Longitudinal for FM 
world band and Transverse Mode for microwave SIGNAL. 
8.1.1 CASING 

The core and casing act as dielectrics insulated from the sig- 
nal output. 

8.1.2 CLOUD 


Output RF power tapped by CAVITY is brought to TRANS- 
MITTER surface by southern GUIDE CHANNEL. 


The condensing ionized exhaust cloud acts as ANTENNA. 
Charge is returned via the TRANSMITTER and the RE- 
CEIVER. 


The TRANSMITTER acts as a transit device, using the ro- 
tation of the Earth to bring radar targets into range. 
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8.1.3 BEAM 
GAIN 
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АМТЕММА 


8.1. 


NVA <78 от 
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8.1.4 EIRP 
Where all are in dB 


EIRP = Pr+Gr-L (8.1) 


8.2 LATITUDE 


Latitude of TRANSMITTER output is approximately but 
not exactly 30 degrees. 


8.3 ANGLE 


Angle of output beam is 5-60 degrees. 


8.4 ROTATION 


TRANSMITTER rotates once per sidereal day. 


8.5 MODULATION 


Resonance of TUNING LEAVES frequency modulates the 
standing RF waves. 


Distinctive characteristics of modulation can be used at the 
RECEIVER to distinguish signal from noise. 


Part II 


RECEIVER 
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Chapter 9 


SIZE 


A sphere can store one value, in its radius. A pyramid with 
square base can store two values, in its base length and in its 
height. 


The TRANSMITTER stores radius of the Earth redundantly 
in both base and height. 


This redundancy highlights the accuracy found in the value 
and also specifies the constant of proportion to be used (in 
this case, K=43200). 


Next planet nearest the sun is Earth’s closest planetary neigh- 
bor, our sister world Venus. 


When considering the RECEIVER to represent the planet 
Venus, the same constant of proportion can be used. 


The base of the RECEIVER is 215.3m (411.2 cubits). The 
height of the RECEIVER is 143.5m (274.1 cubits). 


Using the formula for the volume of a pyramid these val- 
ues yield a volume of 2.217 х 106 та. 


The volume of the TRANSMITTER - representing the Earth 
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- can be similarly calculated as 2.594х 106 та. 


| 1 Е 
The ratio of these values, limer NEN В m — 0.855. 


Given the volume of the Earth is 1.083x10?! m? and the 


volume of Venus is 9.284 х 1029 mè. 


The ratio of these values, Sol MER EC BL = 15 (ке = 0.857. 


These two ratios аге remarkably close, less than half of опе 
percent apart. 


The RECEIVER stands in volumetric proportion to the TRANS- 
MITTER as the planet Venus does to the planet Earth. 


The upscaled version of the radius of Venus using the height 
would be K x Avenus = 43200 x 143.5m = 6200km. 


The upscaled version of the radius of Venus using the base 
would be К x 2<Вукмия — 43200 х 2%215.3m — 5920km. 


These two values represent the outer bounds of the estimate: 
6200km-5920km = 280km. 


The average of these two values is (6200km+5920km)/2 = 
6060km. The error range is divided evenly, resolving to 140km 
above or below the estimated value. 


With the same method of encoding of the TRANSMITTER 
applied to the RECEIVER, the the radius of Venus is esti- 
mated at 6060+140km. 


The current estimate of the space age is 6052+1km. 
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VENUS pyramid 
base = 215.3m 
height = 143.5m 


EARTH pyramid 
base = 146.6m 
height = 230.4m 


Figure 9.1: PLANET VOLUMES 


9.1 GENERAL 


The RECEIVER converts a reflected RF signal into data in- 
dicating the strength of the echo. 


Target distance and velocity can be calculated by synchro- 
nizing the transmitting pulse with the received signal, 


With sufficient technique other variables such as rotation 
rate, rotation axis, and surface profiles can be calculated. 


The shape of the RECEIVER focuses returning RF energy 
to a transducer system below the device. 


9.2 DIMENSIONS 


The RECEIVER pyramid models the planet Venus as a pri- 
mary target of the observatory. 


9.2.1 EARTH 
Materials for RCVR. 
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9.2.2 WATER 


Materials Тог ВСУВ. 


9.2.3 AIR 
Materials Тог ВСУВ. 
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9.3.1 APERTURE 
9.3.2 EFFECTIVE AREA 


Given P, available power at the output of the RECEIVER 
and 5, the power per unit area, of an incident field at the 
antenna. The effective aperture area of the antenna can be 
defined as 


Р, 
Ае = 3 


Power available at the output equals the incident power flow- 
ing through an area equal to the effective aperture area of 
the antenna. 


P, = $, А. (9.1) 


APERTURE EFFICIENCY 


The dimensionless aperture efficiency of the RECEIVER is 
given as the ratio of its effective and physical aperture areas: 


(9.2) 


n — 50 — 70 (9.3) 
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9.4 ANTENNA 


The dimensionless maximum antenna gain is given by 


С мах = X3 (9.4) 


9.4.1 DIRECTIVITY 


Maximum directivity is given 


Dmax = --ү2 (9.5) 


where А 15 the wavelength and Aem is the maximum effective 
aperture area, related to Aem as 


Ae 
Trad = ge (9.6) 
where 0 <= аа <= 1 and 
СМАХ 
rad — 9.7 
ай = руди (9.7) 
9.4.2 GAIN 


The gain of a lossless antenna thus equals its directivity since 
Пғаа = 1 in this case. This approximation can often be made 
when determining the gain of real world antennas. 


The maximum antenna directivity is also given by the ratio 
of the maximum to the average power density of the antenna. 
It can be shown (79, ch. 2-8, 3-13] that this can be expressed 
as 


4т 
Dmax = Ra (9.8) 
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The beam solid angle is defined as the solid angle through 
which all power from a transmitting antenna would flow, if 
the power per unit solid angle were constant and equal to its 
maximum value. 


Equating eq. (3.4b) with eq. (3.6) and rearrange to get 


А 
Од- ДЕ (9.9) 
9.4.3 APERTURE EFFICIENCY 
'The aperture efficiency can also be expressed as 
dn EU (9.10) 
Пар = "rad Aph . 


The gain is given in decibels referenced to a lossless and spher- 
ically radiating (isotropic) antenna. 


9.4.4 EIRP 
Equivalent isotropic radiated power (EIRP) is defined as 


EIRP = PrGr (9.11) 


where Рг is the power delivered to the terminals of a trans- 
mitting antenna and От its gain in the direction of the re- 
ceiver. 

Assuming an isotropically radiating transmitting antenna, 
that is Gr = 1, the power density at the receiving antenna is 
given by 


Руст 
үл 12 
а Arr? 22 


The power collected by the receiving antenna, аз mea- 
sured at its terminals, is 


Pg = S. An. (9.13) 
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then 
РгАт.еАң.е 
Рр = Voce (9.14) 
also 
РгСтС р^? 
= 41 
Рр тт (9.15) 
and finally 
9.4.5 LOSS 
EIRP 
в = EIRPGR (9.16) 
Гуа 


using the free-space loss which is the ratio of the trans- 
mitted and received powers, given as 


Arr 


bie (9.17) 


'This definition is in adherence to the nomenclature in this 
report, where a loss is always given as a number greater than 
unity, in linear terms. 


9.46 RADAR EQUATION 


The power density incident at the radar object (target) is 


Руст 


9.18 
Anr?, ( | 


Sobj = 


where rp (m) is the distance from the TRANSMITTER 
to the radar object. 
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9.47 RADAR CROSS-SECTION 


The physical properties of the radar object as well the fre- 
quency, polarization and angle of incidence of the radar sig- 
nal, different amounts of power will be reflected in the direc- 
tion of the receiving antenna. The radar cross section (RCS) 
с is a function of these parameters such that the power den- 
sity incident at the RECEIVER is given by 


= БУЛГА 
бв = 2 
Anrh 


(9.19) 


where rg is the distance from the radar object to the 
receiving antenna. 


9.4.8 RECEIVED POWER 


The power collected by the effective aperture area Ar. of the 
receiving antenna is now given by 


Pg = бвАве (9.20) 


Inserting eqs. (3.18) and (3.19) into eq. (3.20) we get 


Руст 9040 
Рв = А 9.21 
5 4тт?. "тт, не ) 
РгСтоАв.е 
Рр------- 9.22 
i (4n )?r272, ( | 


Rearranging to get the aperture area and insert to get the 
bistatic radar equation as 


_ PrGrGro 


Р, 
ЖАЗУ, 


(9.23) 
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Assuming the TRANSMITTER and RECEIVER are at 
the same distance r from the radar object 


_ Рута а 


Pe а (9.24) 


RADAR OBJECT 


TR 


SOBs 
SR 


Pr,GT,AT.e Рь,С в,Ав.е 


Tsync 
TRANSMITTER RECEIVER 


Figure 9.2: RADAR VARIABLES 
RADAR COMMUNICATION LINK VARIABLES 
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9.5 TRANSDUCER 


The modulated signal broadcast by the TRANSMITTER 
upon successful echo returns to the RECEIVER after a time 
delay twice the distance to the target divided by the speed 
of light. 


At that point it must be significantly amplified, rectified from 
noise, and indicated via a visual or acoustic human interface. 


9.5.1 CALIBRATION 


Тһе RECEIVER TRANSDUCER may be mounted to the 
floor for additional calibration. 


TRANSDUCER Dimensions 


(mm) Length Width Height 
inner 1982.7 681.0 874.8 
outer 2276.3 978.0 1049.3 
(digits) Length Width Height 
inner 10603 3642 4675 
outer 12173 5230 5611 
(cubits) Length Width Height 
inner 3.787 1.301 1.670 
outer 4.348 1.868 2.004 


9.5.2 COUPLING MODES 
Modes that couple between XMTR and RCVR Figure 9.2. 
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9.6 RADAR CONSTANTS 


Venus factors: 


9.6.1 RADIUS 
radius of target 

ry = 6.10 x 109m (9.25) 
echo coefficient 

су = 0.1 (9.26) 
echo coefficient (area) 


c = сүтү = (0.1) (6.10 х 109m) (6.10 x 10°m) (9.27) 


9.6.2 RCVR VARIABLES 


9.6.3 CALCULATIONS 
= Р, х Gy 

a (4т)3т4 

с = oyr? = 3.72 x 107m? (9.29) 


(9.28) 


Part Ш 


OBSERVATORY 
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51840 “6 


6 ои 
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499 lightiseconds 


|| 


361 light-seconds 


760 light-seconds 


Figure 9.4: ORBITS LS 
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Figure 9.5: OVERLAY 
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GENERAL 


As an orrery the complex models the inner solar system. See 
appendix. 


As a metronome the TRANSMITTER drives the entire com- 
plex, generating radio frequency output and synchronized 
acoustic and hydraulic pulses. 


As a timing source and physical marker it acts as a refer- 
ence frame. 


As part of the observatory complex the TRANSMITTER acts 
as a fixed transit antenna to project electromagnetic energy 
into the plane of the ecliptic. 


Radar targets generate reflections that are detected by the 
RECEIVER, and synchronized with the TRANSMITTER to 
make measurements regarding the size and structure of bod- 
ies and objects in the solar system. 


The RECEIVER converts the reflected RF signal into acous- 
tic, chemical, or cymatic data indicating the strength of the 
returned pulse. 


By synchronizing the transmitted pulse with the received sig- 
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nal, distance and velocity to target can be calculated. 


With sufficient technique, variables as rotation rate, rotation 
axis, and surface profiles could be calculated. 


This radio astronomy system would provide unambiguous 
data regarding the astronomical unit, a fundamental constant 


in the size of the solar system. 


Closer to home, it could serve as a terrestrial reference signal, 
self-calibrated and naturally powered. 


Other uses are possible. 
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SYNCHRONIZATION 


Figure 11.1: OS OVERHEAD 


111 TUNNELS 
11.2 SHAFTS 
11.3 BOXES 
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Figure 11.2: OS MEASURE 


Figure 11.8: OS SCHEM 


Сћарђег 12 


ECHOES 


Venus radar echo equations. 


121 EQUATIONS 


Received signal is reduced to the fourth power of transmitted 
signal by distance. 


um ШЕТА (о) (12.1) 


Transmission power: 
Р, = AMW (1 х 10°W) (12.2) 


Amplification Gain 


Со = 1000000 (1 x 10°) (12.3) 
Ао = (215m) (215m) = 46.2 x 103т? (12.4) 
рес РИ (1107 Ww) (12.5) 


„| (1 х 106W) (46.2 х 103т2) (1 x 106) (3.721 х 1012m?) 
r= 
(1 x 10-1507) (4r)? 
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(12.6) 
r = (5743.69) | п T AT (12.7) 
r= МИ 1.09 x 10424 (12.8) 


12.2 DISTANCE 


The nearest approach distance of Venus is Earth-Sun Dis- 
tance less Venus-Earth Distance. 


т = Earth — SunDistance — Venus — Sun Distance (12.9) 


г = 1.000A.U — 0.723A.U. (12.10) 
г = 0.277А.0. (12.11) 
r = (0.277) (150 х 10°т) (12.12) 
т = 41 x 109m (12.18) 


This is the minimum range for signal return from Venus. 


r 41 x 10?m 


t= — 
с 35 105m/à 


(12.14) 


t = 1371914 — seconds (12:15) 


Twice that would be round-trip minimum echo delay, about 
four and one-half minutes. 


123 ORRERY 


The longer the contact the more prolonged the echo. 


12.3.1 EARTH-VENUS 


Referenced from the Great Pyramid, the Venus PYRAMID is 
located 481.0m away at a bearing of 224° 54’. This is almost 
directly due south west. 
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12.3.2 DISTANCE 


These reference distances and bearings are shown in Fig- 
ure 12.1. 


Figure 12.1: GRID 
Grid with Reference Distances 


12.4 MIN RANGE 


Orrery range between Earth and Venus is 481 m in the map, 
therefore 481 15. 


Бонн = 4818 = 4818/(50018/ АШ) = 9640 (12.16) 


Ponn x Ёоңк (12.17) 
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Р, 
ORR Ковв 4 (12.18) 
РЕМ Rven 
Р, 481)/(500 
РуЕм .21 
Porr = 440Py en (12.20) 


Pmax = 440 х Prin © 600 х 106W = 600MW (12.21) 


If the observatory complex was able to return a signal from 
the planetary E-V configuration seen in the orrery layout - the 
Big Sky Map - then the power output of the SIGNAL would 
be orders of magnitude more efficient than these calculations 


detail. 
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ТАВСЕТЬ 


13.1 VENUS 


1311 ORBIT 
0.723332 AU 108,208,000 km 


13.1.2. RADIUS 
6,051.8 1.0 


13.1.3 SIGMA 


The physical cross section (projected area) of Venus is given 
as 


Ашевиз = TT enus (13.1) 


А вена = rr? (13.2) 


VENUS 


13.2 MOON 


13.2.1 ORBIT 
384399 km 0.00257 AU 
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13.2.2 RADIUS 
1737.1 km 


13.2.3 SIGMA 


The physical cross section (projected area) of the moon is 
given as 


Amoon = ТЕ con (13.3) 
Amoon = TT2 oon. (13.4) 
13.2.4 ЕМЕ 
As a radar object the moon is 
41 x 10?m 
Р, У L——————— 13.5 
ЕМЕ ~ 363 x 108 (185) 


113 times closer. 

Since radar sensitivity goes by distance to the fourth power 
(113)4 z 1 x 108 (13.6) 

13.3 MARS 


13.3.1 ORBIT 
SEMI-MAJOR AXIS 


Semi-major axis of Mars 


SM Amars = 227939200km (13.7) 
SM Amars = 1.523679AU (13.8) 
ECCENTRICITY 


Eccentricity of Mars 


ECC mercury = 0.0934 (13.9) 
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13.3.0 RADIUS 
Rmars = 3389.5km (13.10) 


13.3.3 SIGMA 


The physical cross section (projected area) of Venus is given 


as 
Amars = TTA ars (13.11) 
Amars = 1(3389.5km)? (13.12) 
13.4 MERCURY 
13.4.1 ORBIT 
Semi-major axis of Mercury 
SM Amercury = 57, 909, 050km (13.18) 
SM Amercury = 0-387098.А// (13.14) 
ECCENTRICITY 
Eccentricity of Mercury 
ECC mercury = 0.205630 (13.15) 
13.4.2 RADIUS 
Rmercury = 2,439.71.0km (13.16) 


13.4.3 SIGMA 


The physical cross section (projected area) of Venus is given 
as 


AÁmercury = ое (13. 17) 


Amercury = 1(2, 440km)? (13.18) 


Рагћ ГУ 


APPENDICES 
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Chapter 14 


UNITS 


14.1 ANGLE 


From a point, strike a line segment. 


Rotate the segment around the point. 


an 


This is an ANGLE. Rotate the segment 
all the way around. 


The rotating end traces a circle with the pivoting end at 
the center. 


The length of the segment inside the circle is called the RADIUS. 
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15 
27 


The DIAMETER equals twice the RADIUS. 


DIAMETER —2* RADIUS (14.1) 
The distance around the circle is the PERIMETER. 
The ratio of the PERIMETER to the DIAMETER is т. 
PERIMETER = пх DIAMETER (14.2) 


also 


PERIMETER = 2 хпх RADIUS (14.3) 


1411 RADIAN 


Аз а тау rotates to create a circle it subtends 27 identical 
angular parts called RADIANS. 


Note that the angle of one-half circle rotation is x ADI AN S. 


Note that the angle of one-quarter circle rotation is 7 RADI AN S. 


14.1.2. DEGREE 


А circle can also be divided into 360 identical angles called 
DEGREES (?). 


Note that the angle of one-half circle rotation is 180DEGREES. 
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Note that the angle of one-quarter circle rotation is90 DEGREES. 
Note that 180DEGREES = vTRADIAN S. 


Note that DEGREES = RADIANS. 


MINUTE 


A DEGREE is subdivided into 60 identical parts called 
MINUTES. 


DEGREE = 60 x MINUTES (14.4) 


SECOND 


A MINUTE is subdivided into 60 identical parts called 
seconds. 


MINUTE = 60 Х SECONDS (14.5) 


DEGREE = 60 60 = 3600 х SECONDS (14.6) 


14.1.3 SOLIDANGLE 
A solid angle is known ав а STERADIAN. 


14.2 TIME 


As measured by clocks, time comes in units characterized by 
a specific period. 
14.2.1 SECOND 


A SECOND is the time it takes light to travel approximately 
3 х 105m. 
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14.2.2 TWOSEC 


The TWOSEC seems to be an important observatory unit. 
ITWOSEC = 2SECONDS (14.7) 


It may be merely a mathematical convenience, like RADIUS 
to DIAMETER or т degrees (half turn) to 27 degrees (full 
turn), but the system seems based on it. 


See also the derivation of meter, in that a seconds pendu- 
lum is simple technology that links time and space. 
14.2.3 MINUTE 


One MINUTE is defined as sixty SECONDS. 
IMINUTE = 60SECONDS (14.8) 


14.2.4 HOUR 


One HOUR is defined as sixty MINUTES. 
1HOUR = 60MINUTES = 3600SECONDS (14.9) 


14.2.5 DAY 

One DAY is defined as twenty-four hours. 
10АҮ = 24HOURS (14.10) 
1DAY = 1440 МТМОТЕ5 (14.11) 
1рАҮ = 864005 ЕСОМ DS (14.12) 
1РАУ = 43200TWOSECS (14.13) 


А DAY becomes 43200 TWOSEC'S by definition. 


In astronomy the DAY as a fundamental unit of time nor- 
malizes the orbital period of the earth around the sun to the 
speed of its axial revolution. 


These two terms contribute to its overall energy (see Ap- 
pendix). 
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14.3 WAVES 


Waves are forms that exist simultaneously in nature and 
mathematics that relate to repeating events in a medium. 


14.3.1 CYCLE 


Waves are used to express cycles and cyclic behavior. 


14.3.2 PERIOD 


PERIOD is one complete cycle of a wave expressed in terms 
of time. 


14.4 FREQUENCY 
FREQUENCY is the reciprocal of PERIOD. 


14.4.1 WAVELENGTH 


WAVELENGTH is one complete cycle of a wave expressed 
in terms of length. 


14.4.2 VELOCITY 
VELOCITY is the speed at which a wave moves. 


14.4.5 EQUATION 


These equations relate VELOCITY, FREQUENCY, and 
WAVELENGTH for а wave. 


VELOCITY = FREQUENCY xWAVELENGTH 


(14.14) 

VELOCITY 
FREQUENCY = C D EENOTH (14.15) 
WAVELENGTH =- LOOT (14.16) 


FREQUENCY 
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14.5 LENGTH 


14.5.1 ANTHRPOCENTRIC 


Anthropocentric units, as measured by direct senses and cal- 
ibrated to our bodies. 


INCH 
An INCH is approximately the width of a human thumb. 


FOOT 
An INCH is also defined as one-twelfth part of a FOOT. 
That is, а FOOT is 12INCH ES. 

1ҒООТ = 12INCHES (14.17) 


YARD 
One Y ARD is defined as three FEET. 


1Y ARD = 3FEET (14.18) 
1Y ARD = 36INCHES (14.19) 
MILE 


One MILE is defined as 5280 FEET 
1MILE = 5280F EET (14.20) 


14.5.2 GEOCENTRIC 


Geocentric units, as measured by manufactured technology 
and calibrated to our planet. 
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МЕТЕВ 
Тһе METER is typically defined аз 1/10,000,000 part of a 


quarter perimeter of the Earth. 


The METER can also be defined in terms of the second 
pendulum, that length of a pendulum required to produce a 
two second cycle. 
MILLIMETER 
The MILLIMETER is one-thousandth part ofa METER. 


CENTIMETER 
The CENTIMETER is one-hundredth part of a METER. 


———4 CENTIMETER 


KILOMETER 
A KILOMETER is defined as one thousand METERS. 


KNOT 


A KNOT is a nautical mile, defined as one angular minute 
of a meridian of the Earth. 


2n Rearth 


1K NOT = 14.21 
2 360 * 60 | ) 
2(т)(6371Ётп) 
1КМОТ=———_— 14.22 
к 360 * 60 ( ) 
1KNOT = 1852т (14.23) 


14.5.3 BUILDER 
CUBIT 
the CUBIT is a geocentric unit used by the builders. 
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DIGIT 
One CUBIT contains twenty-eight DIGIT. 


Ке DIGIT 
— CENTIMETER 
DIGIT = 0.0187 т = 1.87 cm = 18.7 mm 


DIGIT = 0.7362 inch 


PALM 
One PALM equals four DIGITS 


мэ. y 


Ki CENTIMETER 


UNITS 


PALM = 4 x 0.0187 m = 0.0748 m = 7.48 cm = 74.8 mm 


— — —— ESS! 


PALM = 2.945 inch 


One CU BIT equals seven PALM 5. 


1CU BIT = TPALMS = 28DIGITS 


(14.24) 
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Figure 14.1: 3D PRINTED СОТ 
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DIAMETER (blue) equals one METER. 
RADIUS (green) equals one-half METER. 


CIRCUMFERENCE (red) equals six CUBITS. 


CIRCUMFERENCE = пх DIAMETER (14.25) 


6CUBITS = пж 1m (14.26) 


1007 10007 
= — Cm == б 


1CUBIT = ст тт (14.27) 


14.5.4 SOLAR 


Geocentric units, as measured by light and radio technology 
and calibrated to our solar system. 


ASTRONOMICALUNIT 


One Astronomical Unit (1 A.U.) is equal to 149 597 871 kilo- 
meters. 


This represents an average distance from the earth to the sun. 
The earth does not travel in a perfectly circular orbit. 


WHAT UNIT IS TO THE ROYAL CUBIT AS THE ME- 
TER IS TO THE A.U. ? 


LIGHTSECOND 


Another definition of unit TIME WOULD BE in terms of the 
time required for light to travels a given distance. 
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LIGHTYEAR 


Unit length defined as the distance light travels in one unit 
Y EAR. 


14.5.5 CUBIT AND METER RELATION 
CUBIT — 28 x 18.7 mm — 7 x 74.8 mm — 523.6 mm 


14.5.6 INCH AND LIGHTYEAR 


Miscellany - Inch and the Light-Year Assertion: the inch is 
to the mile, as the A.U. is to the L.Y. 


Light —Year | mile 


N 14.28 
Astronomical Unit inch | | 


That is, does 


(299.79 х 10°m/sec) (365.2479days) (86400sec/day) 


149.6 x 109т 
(14.29) 
approximate 
5280 ft./mile x 12inch/ ft? (14.30) 
That is a factor of 63360. 
365.25 Л 5280 12 (14.31) 


500 60 ж 60 ж 24 
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365.25 _ 44 
500 ^ 60 
0.731 ~ 0.733 (14.33) 


(14.32) 


This serves аз an approximation. 


14.5.7 METER CUBIT FOOT 


by similar construction 


Figure 14.2: METER CUBIT 
FOOT 


14.6 PLANET ENERGY 


14.6.1 ROTATION 
14.6.2 REVOLUTION 
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Figure 14.8: METER CUBIT 
FOOT  blue—meter  yellow=cubit 
red=foot 
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VARIABLES 


These tables list technical variables. 


15.1 METRIC 


This table lists technical variables in metric. 
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15.2 UNITS OF THE BUILDERS 


This table lists relevant values in the units of the builders. 


CHAPTER 15. VARIABLES 


158 


(PIS UAEINVHO AONVNOSAY 26 s}iqno 01 PUM 
ysu] YAIWVHO HONVNOSHU 46 Буп 05 СЕ 
PI^ явллагц 27 surfed PI ш 
3P Я5114ИП 27 sued 91 TA 
( ?"7gxy) 193eured YALLINGNV UL GE ЧІ 09/1 маса: 
9594 YHLLINSNVAL GE SjIqno 077 а 
74314 YALLINSNVUL CE Буп 082 шиш! 
AYIAVIS JO погувдојооов 46002 28/sqiqno ASI 8 
Snrpel Чэн 12. syqnə 901х 661 У 
yun eoruouo1jsSy 35000 syiqno 601Х 4/886 ТҮ 
Чац Jo peods 35002 2es/syqno 00819406 2 
unpjLrego[ [e1njeu јо 9864 35000 e/u UCeSTA C ә 
отдел uop[og поо в/ч "тот Ф 
лодошетр 0} ээцшэлтэршпол ојопо обет SUOI в/ч """бетрте у 
чотугицоа одед spun опјед [oqui&g 
541 
“TVA 'senppA 4oppng 18:01 91491 


Сћарђег 16 


ОККЕКУ 


Our Solar System іп the Layout at Giza 


16.1 Purpose 


This paper demonstrates a procedure for checking coinci- 
dence of arbitrary points with planetary orbits, followed by 
an application to the layout of the great pyramids at Giza. 


16.2 Procedure 


The steps used to implement the procedure are as follows: 


16.2.1 Overview 


Develop equations regarding generalized points repre- 
senting orbital centers 


Develop normalized model and equations for scaling 
Examine Giza topography and develop model and grid 


Determine circle of suitable orbital centers for Earth 
and Venus 
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e Determine circles of suitable orbital centers for Earth 
and Mercury 


e Determine circles of suitable orbital centers for Earth 
and Mars 


e Check intersection of circles to check coincidence with 
mutual orbits 
16.2.2 Two Points 


Consider two points e and v separated by a distance V. For 
convenience place point e at the origin and point v at a dis- 
tance V along the x-axis as shown in Figure 16.1. 


Figure 16.1: TWO POINTS 
Two Points 
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16.2.3 Two Points and а Third Point 


Next consider a third point s anywhere on the grid as shown 
in Figure 16.2. s is distance re from e, and distance т, from 
v. 


Figure 16.2: TWO POINTS AND 
A THIRD POINT 


Two Points and a Third Point 
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Figure 16.3 interprets re and т, as the radii of two circles 
with e and v on their respective circumferences and s at their 
centers. 
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Figure 16.3: TWO POINTS OR- 
BITING A THIRD POINT 


Two Points Orbiting a Third Point 


164 CHAPTER 16. ORRERY 


16.2.4 Euclidean Distances 


The Euclidean distances re and r, can be calculated using 


the Cartesian coordinates of the points. 


Te — (£s m Фе) ЕЕ (уз ын ye)? 


r2 = (2: — i^ Bur (ys ос y»)? 


Since e is at the origin, £e = ye = 0. 
Since v is оп the x-axis, zy =V and yy = 0. 
Тре distance equations simplify to: 


patty 
Ty = (£s эр vy + y. 
Define Е as the fraction of these lengths: 


pt 


Te 


(16.1) 


(16.2) 


(16.3) 


(16.4) 


(16.5) 


That is, k is the ratio of the shorter length to the longer 


length. 


16.2.5 Distance Equations 


The distance equations equate a proportional length of re to 


Pij 
kie = ti 
куа? +42 = (а. - V? + уз 
К? (£? + y2) = (zs - V + у2 
kr? + k?y? = (т. — ү)? + y? 
k?y? = —К°х? + (2, – М)? +y? 
keys — у; = —k?x? + (та – И)? 
(k? — 1)у2 = —k?z2 + (zs – VY? 
(k? — 1)у2 = = веза + 22 — сув, + V? 


16.6) 


16.7) 
16.8) 
16.9) 
16.10) 
) 

) 

) 


Lm лт К лт 
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(k? —1)y? = —(k? — 1)22 — 2V r; + V? (16.14) 
—(1 — k*)y? = +(1 — k?)a2 — 2V £s + V? (16.15) 
(1 — ју: = —(1— &?)х?+2Ух„—У? (16.16) 
2V ү? 

2 = => E 16.1 

5 Te De UI (1229) (16.17) 
2V y? 
2 2 
= " 16. 

v. 9s = GR —  — RS (16.18) 

2 xS 2 __ 2V V 
Ts Ys = а ње jay s 9 ) (16.19) 


16.2.6 АроПошап Circles 


Typically a circle is defined as a set of points at a constant 
distance (the radius r) from another point (the center c). A 
circle can also be defined as a set of points that represent 
a constant ratio between two fixed points. Such a circle is 
referred to as an Apollonian Circle. The Apollonian Circle 
for points e and v with ratio k is shown in Figure 4. 
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Figure 16.4: APOLLONIAN CIR- 
CLE VARIABLES 


Apollonian Circle Variables 
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Apollonian Circle Variables 


Consider the two points on this circle that intersect the x- 
axis (ys = 0). These are points c and d. Point h is defined as 
exactly half-way between them. 


Maximum Intercept - га 


Point а at та = (D,0) represents the maximum value for re 
and ry. 


V =Dx(1—k) (16.20) 


where k < 1. 


Normalized System 


The system can be normalized by defining the largest mag- 
nitude in x as 1, that is set point та at (1,0) by scaling all 
values by D. After scaling: 


k=1-V (16.21) 
kgs) Ss = ца (16.22) 


Minimum Intercept - x, 


Consider the point on the x-axis at which these conditions 
are true at ге. This point represents the minimum value for 
те and ry. At this point c (ус = 0): 


== =k (16.23) 
фсе (16.24) 
“с 
pa ш. ume (16.25) 
“с 


kze = (1 — k) — ге (16.26) 
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kze + ze = (1-К) (16.27) 

(k + 1)ze = (1 — k) (16.28) 
а-в 

Те = (1+6) (16.29) 


Subtracting the two values gives the diameter of the circle, 
twice the radius. 


1 
r, = > (16.30) 


Center of Apollonian Circle - гр 


The center, point ћ, is at the maximum value subtracting the 
radius, or the lower value adding it. 
Ln = = (£a + те) (16.31) 


(1-8) 


1 
2 
1 
0 
Th 501+ 
1 
2 


um a (16.32) 
_1,(1+Е+1—Е) 

Hs e (16.33) 

a EN (16.34) 


'The midpoint can also be found using calculus when y-value 
changes slope in equation (17): 


2 2, 2а-® (Ск) 


= 16.35 
+в) ü-E) x 
Take derivative of both sides by dx: 
dy 2(1— k) 
2 = – 21 4 16.36 
“йе о 5g ши 
at т, where ау = 0, left side of equation is 0. 
2хһ = 10 (16.37) 


1-42 
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1—Ё 
Check against earlier value 
1-Е 2 1 
1-42 (14k) 1529) 
(1—k)(1 k) 21 и (16.40) 
1— 62 = 1— 62 (16.41) 


16.3 Planets 


16.3.1 Керег’з Variables 


Kepler’s Laws characterize planetary orbits according to math- 
ematical features. Among these features are the Semi-Major 
Axis (SMa) and the Eccentricity (Ecc) of each planet’s orbit. 
To the first order an orbit can be represented by a circle, each 
world traveling a path of points at the same distance around 
the sun. This distance is the SMa and the extent to which 
the circle becomes increasingly elliptical is represented by the 
Ecc. 


16.3.2 Solar System model 


In the model points e and v represent two different planets 
with different SMa. Point s represents the sun, the orbital 
center of the planets. Points e and v are located on concentric 
circles around s with radii re and ry as shown in Figure 16.3. 


16.3.3 Our Solar System 


The inner planets of our solar system can be modeled as a 
set of consistently scaled concentric circles with the sun at 
the origin. Orbital extremes are color coded blue for outer, 
red for inner, and green for SMa. This model is shown in 
Figure 16.5. 
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Figure 16.5: INNER SOLAR SYS- 
TEM 


Inner solar system. Scale of orbits does not equal scale of 
objects. 
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16.3.4 Astronomical Unit Scaling 


In the normalized system, we can take advantage of solar 
system scaling using the Astronomical Unit (A.U.). The dis- 
tance from Earth to the Sun is 1 A.U. 


16.3.5 Calculating with the Normalized System 


The normalized system is considered from the outer point at 
the origin point e. That is, the outermost planet is at point 
e and the innermost planet is at point v. The sun is at point 
8, at coordinates (1,0). Therefore when considering Earth 
and Venus or Earth and Mercury, Earth will be at the origin. 
When considering Earth and Mars, then Mars will be at the 
origin and Earth at point v. All results must be scaled and 
rescaled accordingly. 


16.3.6 Apollonian Circles for Earth-Venus 
Venus varies between 0.718 and 0.728 A.U. with SMa = 
0.723. 

SMa 

Substituting k = 0.723 in equations (29), (30), and (34): 


(1 – 0.723) 
= = 0.161 16.42 
NOT 150725 EA 
1 1 
EIER ET ge ш ы SS) 
цэ 1—0.161 
г» = = =— 5 = 0.420 (16.44) 


A circle with radius=0.420 located at (0.580,0) is shown іп 
Figure 16.6 
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Figure 16.6: NORMALIZED 
APOLLONIAN CIRCLE FOR 
EARTH VENUS SMa 


Normalized Apollonian Circle for Earth Venus SMa 
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Outer 
k = 0.728 
(1 – 0.728) 
pa Я 16.45 
Ze = (10.728) по) 
1 1 
Uh rae qup 09 4989) 
Vom. qd 
гас = > = 5 ЭГ 254491 (16.47) 


A circle with radius=0.421 located at (0.579,0) is shown іп 
Figure 16.7. 


Inner 
k = 0.718 
бъ TI — 0.164 (16.48) 
1 
Dh = Fe 1554 098 (16.49) 
=! = ч 510 — 0.418 (16.50) 


A circle with radius=0.418 located at (0.582,0) is shown іп 
Figure 7. 
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Figure 16.7: NORMALIZED 
APOLLONIAN CIRCLES EARTH 
VENUS OUTER INNER 


Normalized Apollonian Circles Earth Venus Outer Inner 
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Due to the low eccentricity of Venus, for these purposes 
only the SMa Apollonian Circle will be used. 
16.3.7 Apollonian Circles for Earth-Mercury 


Mercury varies between 0.307 and 0.467 A.U. with SMa = 
0.387. 


SMa 
k = 0.387 
(1 — 0.387) 
ке = ae 16.51 
e (т + 0.387) УРА 
1 1 
E BOT 16.52 
штету 987 ЈЕ 
1— 1— 0.442 
шог = =, 0279 (16.53) 


A circle with radius=0.279 located at (0.721,0) is shown in 
Figure 16.8. 
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Figure 16.8: NORMALIZED 
APOLLONIAN CIRCLE EARTH 
MERCURY SMa 


Normalized Apollonian Circle Earth Mercury SMa 


16.3. PLANETS 177 


Outer 
К = 0.467 
E oas Х 
1 
Lh = ТЕЕ 14697 0.680 (16.55) 
T 1 Vt z 1- 28 — 0318 (16.56) 


A circle with radius=0.318 located at (0.680,0) is shown іп 
Figure 16.9. 
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Figure 16.9: NORMALIZED 
APOLLONIAN CIRCLE EARTH 
MERCURY OUTER 


Normalized Apollonian Circle Earth Mercury Outer 
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Іппег 
k = 0.307 
(1 — 0.307) 
— UL. = 0.530 16.57 
атк? ee 
1 1 
= —_ = —_ = 0.765 16.58 
JC IE 1.307 o 
pe 1 — 0.530 
H= = = 5 = 0.235 (16.59) 


A circle with radius=0.235 located at (0.765,0) is shown in 
Figure 16.10. 
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Figure 16.10: NORMALIZED 
APOLLONIAN CIRCLE EARTH 
MERCURY OUTER 


Normalized Apollonian Circle Earth Mercury Outer 
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16.3.8 Apollonian Circles for Mars-Earth 

Mars varies between 1.3814 and 1.6660 A.U. with SMa = 
1.5237. 

SMa 


For Mars-Earth in the normalized system, 


(1) 
k = тозду = 0.6563 (16.60) 
(1 — 0.6563) 
аЬ 16.61 
7e (1 + 0.6563) 156 
: : 0.6038 (16.62) 
VA = == == 3 m 
h^ ТОК 1.6563 
IS 1 — 0.2075 
rs = = = 5 = 0.8962 (16.63) 


A circle with radius=0.3962 located at (0.6038,0) is shown in 
Figure 16.11. 
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Figure 16.11: NORMALIZED 
APOLLONIAN CIRCLE MARS 
EARTH SMa 


Normalized Apollonian Circle Mars Earth SMa 
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Outer 
(1) 

k= = 0.6002 

16666) 

(1- 0.6002) 

=> солов 
7c = (1 0.6002) 
: : 0.6249 
ть = = = 0. 
h^ ick 1.6002 

1-4,  1-— 0.2498 

rs 5 2 0.375 


183 


(16.64) 
(16.65) 
(16.66) 


(16.67) 


A circle with radius=0.3751 located at (0.6249,0) is shown in 


Figure 16.12. 


Figure 16.12 
Normalized Apollonian Circle Mars Earth Outer 
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Inner 
(1) 
k = а = 0.7239 (16.68) 
(1 — 0.7239) 
= со 0.1602 16.69 
ve = (1 + 0.7239) EUM 
1 1 0.5801 (16.70) 
amy = = = а 5 
h Fk 1.7239 
i= 1 — 0.1602 
8 = = —,— = 0.4199 (16.71) 


A circle with radius=0.4199 located at (0.5801,0) is shown in 
Figure 16.13. 


Figure 16.13 
Normalized Apollonian Circle Mars Earth Inner 
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16.3.9 Applying the math 


This normalized system can be rotated and uniformly scaled 
around the origin. Such operations can be used to scale and 
orient the results to the size of the Giza layout. 


16.4 Pyramids 


Global coordinates accessed from Wikipedia. 


16.4.1 Earth Pyramid 

29° 58’ 45.03” N (+29.979175) 

31° 8' 3.697 Е (+31.134358) 

16.4.2 Venus Pyramid 

29° 58' 34" М (+29.976111) 

31° 7' 51" Е (+31.130833) 

16.4.3 Mars/Mercury Pyramid 
29° 587 21" М (+29.9725) 

31° 7' 42" Е (4-31.128333) 

16.4.4 Royal Cubit 


Conversion between meter and royal cubit (rc) 


Тис = Б теїегв (16.72) 


16.4.5 Grid 


The grid is scaled by the Earth pyramid using its size as a 
reference unit (440rcx440rc). From that reference unit ex- 
tends a four by four grid. Each side of this grid is 1760rc 
long. This grid is shown in Figure 16.14. 
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Figure 16.14 
Grid with Pyramids 
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16.4.6 Haversine Formula 


The Haversine Formula cam be used to compute the short- 
est distance over the Earths surface between two points. For 
this article an online calculator was applied to the coordinate 
data. 


16.4.7 Earth Pyramid to Venus Pyramid 


Referenced from the Great Pyramid, the Venus pyramid is 
located 481.0m away at a bearing of 224° 54’. This is almost 
directly due south west. 


16.4.8 Earth Pyramid to Mercury/Mars Pyra- 
mid 

Referenced from the Great Pyramid, the third pyramid is 

located 942.2m away at a bearing of 218° 01’. 

16.4.9 Reference Distances 


These reference distances and bearings are shown in Fig- 
ure 16.15. 
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Figure 16.15 
Grid with Reference Distances 
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16.5 Calculations 


16.5.1 Overview 

The basic element of the grid is scaled by the Earth pyramid. 
It is the reference point, the origin, for all calculations unless 
otherwise noted. 


16.5.2 Scaling the Normalized Model 


In order to translate these results from the normalized model 
to actual physical coordinates, 


V — D(1-— к) (16.73) 


where V and D are actual physical distances. 


16.5.3 Scaling Earth-Venus 


For scaling Earth-Venus, the distance V on the ground be- 
tween the larger pyramids is 481.0m and k = 0.723. 


У _ 481.0 
Дечко 1—0.723 


р = 1736т (16.74) 


Results calculated in section 3.5 should be scaled by this 
value. 


те ж Р = 0.1608 ж 1736m = 279.1m (16.75) 
тр ж D = 0.5804 ж 1736m = 1008m (16.76) 
D-—z.*D _ 1736m —279.1m 


= 728.5т (16.77) 


Тв === = 
2 2 
This circle (radius= 728.5m) located 1008 meters southwest 
of the Great Pyramid is shown in Figure 16.16. 
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Figure 16.16 
Apollonian Circle of Earth Venus 
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16.5.4 Scaling Earth-Mercury 


The eccentricity of Mercury must be accounted for, gener- 
ating three Apollonian Circles representing the average and 
extremes of its orbit. First the SMA (average) value is calcu- 
lated then the outer (maximum) and inner (minimum) val- 
ues.)) For Earth-Mercury, distance V on the ground between 
the largest and smallest pyramids is 942.2m. 


Mercury SMa 


k = 0.387 (16.78) 
У 942.2 
1—k 1-0.387 
Results calculated in section 3.6 should be scaled Бу this 

value. 


= 1537m (16.79) 


Le ж Р = 0.442 ж 1537m = 679m (16.80) 

ap * = 0.721 * 1537m = 1108m (16.81) 
1537т — 679 

ЭРЭ T M быз (16.82) 


Mercury Outer 


k — 0.467 (16.83) 


V 9422 
21-КЕ 1- 0.467 
АП values from the normalized Apollonian Circle should be 
scaled by this value for the outer case. 


= 1768 (16.84) 


Х = 0.363 * 1768т = 642m (16.85) 

Ху = 0.680  1768т = 1202m (16.86) 
1768т — 642 

yu sop На НИ бата (16.87) 


2 
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Mercury Inner 


k = 0.307 (16.88) 

V 942.2 
е 10907 
All values from the normalized Apollonian Circle should be 
scaled by this value for the inner case. 


= 1360m (16.89) 


те * D = 0.530 * 1360т = 720.8т (16.90) 

xp * D = 0.765  1360т = 1040.4m (16.91) 
1360m — 720.8 

nee 5 7" = 319.6т (16.92) 


These three circles аге shown іп Figure 16.17. 
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Ри 


Figure 16.17 
Apollonian Circles of Earth Mercury 
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16.5.5 Scaling Mars-Earth 


As in the case with Mercury, three Apollonian Circles will 
be generated representing the extremes of the orbit of Mars. 
The distance V is again 942.2m. 


Mars SMa 
k = .6563 
42.2 
р = 12 9 = 2741.34m (16.93) 


1—Е 1—0.6563 


Results calculated in section 3.7 should be scaled Бу this 
value. 


Ze * D = 0.2075 ж 2741.34т = 568.828m (16.94) 


x), * D = 0.6038 « 2741.34m = 1655.2211m (16.95) 


_ 2741.34m — 568.828m 


Ts 5 = 1086.256m (16.96) 
Mars Outer 
k = .6002 (16.97) 
V 942.2 
Р = = 2356.68m (16.98) 


I—k  1- 0.6002 


АП values from the normalized Apollonian Circle should be 
scaled by this value for the SMa case. 


теж D = 0.2498 x 2356.68m = 588.698m (16.99) 


ть * D = 0.6249 ж 2356.68т = 1472.6893m (16.100) 


_ 2356.68m — 588.698т 


Е = 883.99 (16.101) 


Ts 
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Mars Inner 


k = .7239 (16.102) 

V 942.2 
Е f= 05209 
All values from the normalized Apollonian Circle should be 
scaled by this value for the SMa case. 


= 3412.532m (16.103) 


теж D = 0.1602 * 3412.532т = 546.688т (16.104) 


ть * D = 0.5801 ж 3412.532т = 1979.6096 (16.105) 


_ 3412.532т — 546.688m 
и 2 
These three circles are shown in Figure 16.18. 


= 1432.922m (16.106) 


Ts 
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Figure 16.18 
Apollonian Circle of Mars Earth 
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16.66 Analysis 


16.6.1 Intersecting Circles 


This procedure uses scale invariance, that is all bodies are 
scaled the same relative to each other. Knowing in general 
if: 


AistoB 
AistoC 
then B is to C 


then specifically regarding the orbital ratios of SMa values 
found in this problem: 


E is to V 
E is to M 
then V is to M 


By constructing mutual Apollonian Circles at the same scale, 
planetary layouts will be sensible only at intersection points 
between these Circles. If any point on the Apollonian Cir- 
cle representing Earth-Venus also intersects the Apollonian 
Circle representing Mercury or Mars, then at that point the 
value of k for both Circles is the same. The model is to scale 
at that point. 


16.6.2 Earth Venus Mercury 


Figure 16.19 shows the Apollonian Circles of Earth-Venus 
(Figure 16.16) and Earth-Mercury (Figure 16.17). Of the 
three Earth-Mercury circles only the outer intersects the Apol- 
lonian Circle of Earth-Venus. The model of the solar system 
does not hold at SMa or the inner extreme of Mercury’s orbit 
since there is no intersection. 
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Figure 16.19 
Apollonian Circle of Earth Venus Mercury 
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16.6.3 Earth Venus Mars 


Figure 16.20 shows the Apollonian Circles of Earth-Venus 
(Figure 16.16) and Mars-Earth (Figure 16.18). All three 
Mars-Earth circles intersect the Apollonian Circle of Earth- 
Venus. That is, the model of the solar system holds at SMa 
and either extreme of Mars orbit. 


Figure 16.20 
Apollonian Circles of Earth Venus Mars 
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16.7 Conclusions 


Mathematics of proportion cannot falsify a general model of 
the Giza plateau aligned to the inner planets in our solar 
system. Alignments involving Mercury are meaningless over 
considerable portions of its eccentric orbit. Alignments in- 
volving Mars are meaningful over its entire orbit. 
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Figure 17.1: ORRERY VIEW 
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Figure 17.6: PAINTING 
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